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PREFACE 

/■ ■ * 

!I5ae., increasing^ contribution,- of matlaematics to the cxLLture 

of the modern. world> as we3-l as its importance as a viteil . 
part of scientific -and humanistic education^ lias made it 
essential that the mathematics in our schools be both well 
selected and well taught--at all levels, from, the Jcinder- 
garteh through the graduate s^hoolJ 

with this 'in mind^ mathematical organizations in the 
United. States cooperated in the foijnation of the School 
Mathematics Study Groyxp^ (SMSG) . The general objective of 
SMB(? is the imprdvement of theK teaching of mathematics in 
grades K-12 in the schools of this country • The Natibn&i 
Science Formdation* basiprovided substantial funds for the 
support of this endeavor • 

One of the prere<^uisites ^or the improvement of the 
teaching of mathematics in o^xr schools is an in:5>roved 
curriculum- -one which talces account, of the increasing use 
of mathematicss in science and technology and in other iareas 
of knowledge> and at the same time- one which reflects 
recent advaBfe^^^in mathematics itself. "'Among the projects 



undertaken by SPEC bas been that of enlisting a grdup of out- 
standing mathetfaaticians > educators > and mathematics teachers 
to prepare a set-ies of sample textbooks<whicS would illustrate 
such an improved curriculum* This is one of 4ihe publications 
in tha* series. - , 

*<^' The development of . mathematical -ideias among young 
children must be. grbtinded in appropriate experiences with 
things from the physical world and the immediate environment'; 
The text materials for grades k-3 provide f6r^y6^ing children 
an introduction tb the study of mathematics that ref ledts 
clearly this point of vie^> in which "growth is from^thfe 
Concrete to the abstract, froin the specific to the general i 
Major en?>hasis is given to the exploriatioh and progressive 
refinement of ideas- associated with both number and spacfe-* 



::r; : grades :iC-3. vere d;eveloped following 

-bhe conrple-bion o:f tex±;s for grades if -6 /r^, The dynamic'' na-txjxe. 
o^ SMSG peiTni-b-bed serious reconsideration of several crucial 
issues ajid resoil-bed' in" some -modif ica-tion of earlier points 
of view. The texts' for grades K-3 include approaches to 
mathematics which appear to.be promisirig as veil as approaches 
whose efficacy has been demonstrated *through classroom use* 

It is ^liot intended that this book be* regarded as the 
only def initive ■ way of introducing good mathematics to * 
children at this level. Instead, it shoxild be thought 
of as a sample of the kind of'--tiirproved curriculum that 
we need and as a source of suggestions for the authors 
of commercial textbooks. It is sincerely hoped thafb this 
and other teicts prepared by SMSG will lead the way toward 
inspiring a more meaningful teaching 'of Mathematics, the 
Queen and Servant of the Sciences. 



^ Based on the teaching experlence~^q^ elementary "iseach^^ in all parts 
of the coiintry atnd the estimates of the authors of the revisions, it is 
^suggested that teaching time be approximately as follows: 



BOOK 3^ 



^ Chapter Time 

' . D 

- 1 , veeks 

2 8-10 weeks 

3 2-3 weeks 
U- ^ i->2 weeks 

5 ^ k-^S weeks 

6 i4.-5 weelts 

7 1-^ weelcs 

8 , 3-^ weeks 
^9 ^ 1-2^ weeks 



Teachers are urged to try not to- exceed these approximate time 
allotments so that pupils will not, miss "the important ideas contained 
in later chapters. „ 
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Chap-ter I 
SETS OF POINTS 



Background * , 

* 

Ia-troduc1;^og -^ . 

^ This chap-ter is devdtr^d to geometry. Wje -shal^ 
s-tudy wha-t may be called physical geometry — that is, ' 
the geometry 6^ the world aroiand tls. Thft study involve 
a certain aml^unt bi* abstraction, for the fundamental* 
objects we shall deal with are not thinga*' we can pick 
v[p or feel or see. We shall think of a pointy for j 
exaj25>le, as an exact location in space. A point, then, 
has no size or shape or color;' it has no physical 
attributes at all except its location. We indicate a 
point by making a pencil dot or a chalk dot; but every 
child will agree .that such a dot does not mark an exact 
location, and he will e^b^ imagining the unseeable 
points • 

We may remark tha?t the seometiy studied in college 
courses is of a, highet degree of abstract! on» still. 
There the fundajnentsil geometric objects like point 
and line are not defined at all, and the study proceeds 
deductively ^^^om certain formally statedr assumptions 
about them (called axioms). 

Our purpose here is to help the pi:5>il observe and 
describe fundamental geometric ^ relationships* The di's- 
cussion is intuitive. In the primary grafflbes we are not 
particularly concerned with formal deductions. 

Several geometric concepts have alrea'dy been intro- 
du<^d: point, line segment, line^ ray," curve, closed 
trorve, s±inp±G closed curve, polygon, vertex, t3riangle, 
rectangle, square, c'ii^cle, angle, congrooence, and - 
others. We now explore them further. 



Point 

5y A point we mean an exact location — for example j -the 
exact "spo* art the' corner of a room where two walls a)id Vbhe 
ceiling meet. We indicate points by drawing dots; but 




realize ^that a pencil dot^ no matter how sm3ll^ gives onJ 
an approximate location, not an exact one- (in -f act, it 
is clear that a pencil dot on a sheet of paper covers 
i^initely many points -^=^Eat is, more than can be coimted. ) 
Nevertheless, in order to Iwtgp the language siyaple, we 
refer to the dots themselves as the' actulal points. 

It is customary to denote points by capital letters. 

> 

A point is a fixed location: points do notanove. 
The "p^^t at the comer of the ceiling remains even if the 
whole building falls down, Nevertheless, it must be 
remembered that fixing a location is a meaningful notion 
only with :*espect to some particiilar frame of reference. 
Frames of reference in commo^use are: . the sun, the 
earth, a car, a person, a ruler. A point that is fixed . 
with respect to one frsane of reference need riot be fixed 
with respect to a differe'nt one. For example, when a 
nller is carried across the room, a point on the ruler 
remains fixed with respect to the 27uler. but does not 
remain fixed^with respect to the ^arth. 

A geometric figure is any set of points., 

Congruencjg * • < 

The idea of congruence in geometiry is basic. Twor 

gecnnetric figures are said to be congruent provided that 

— ' — * 

they have the same size and shape • A testes wheth^ one 

vill fit exactly- on the otiier. In practice, the objects 

may not be conveniently movable; then one tests for 

congruence by making a movable of one and checkj 

it against the other. Of course, all such tests, si33^eT 

they involve actual physical objects, .often including 

the human eye, are only approximate. Nevertheless, 

in "toAer to keep the language simple, we shall say, 

"The segmenli^s ^ and CD are congruent?' (rather 

than seem to be) — Just as people say, "Johnjpr 
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and JimxtQT are exactly as 'tall as each ot^her" (raliher 
than seem to be). ' ' 

Curve ^ — - . 

By a curve we mean any set of points followed in 
passing fixjm a given point A to a '-given point 5, 
iDiherent in this definition is the intuitive notion of 
continuity; this is a curve: 




\ 



and so is this: 




^0 



while this is not 'a curve : 





(However, it is a union of three curves • ) We agree that 
a single point is not a curve* 

It .is also noteworthy that, according to the definition, 
a curve can be straight {in contrast with everyday usage). 
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This a crurve: 



■A 



B 



and BO is -this: 



Line* Segmen-b 

jfeie last plc-bxire Is asfT example of* a line segment 3 that 
Is, a staseight cmrve. The endpoints axe marked^ A and B; 
th^ line s^gmejit^ls denoted, accordingly, by either AB 
or BA. Agetin, we agree that a single point is not] a line . 
segment- - 1 

Observe that a line segment can always. be expressed 
in many different ways as a union or other line^-^gments • 
For example, the line segment AB "^hown here is^the 
imion.of the line segments AC dnd CB, the union of ' 
the line sfegment^ ^ffi, aE, and CB, etc. ^ 



'B 



Line 



When a line segment is extended infinitely far in 
both directions^ we get a line. Such extensions are 
only conceptual, of course, not practical. A line has 
no endpoints. No matter^ how far out we go in either'^ 
direction along a line, still more of^ the line will lie 
ahead. The Infinite extent is Indicated by -a^-rt^rs. 



The- line ocmtaining points A and B is d^rtoV^ST^y AB.. - 
The line shown contains points A. -B* and ^Cs . some, itames 

^ - / c ^ ^ ' :54^^ ^ , 

fbr this l^^e-ajre^ therefore, AB, ''BA,^' AC^ '^Sl^/etc* / 



Note that^ althongh AB and AC are different line segments'; 
AB. steid AC ' are^he s^e line, ^ - 



r 



^_j ^st^ as a line? is the infinite extension of <a line" 
segment in "both directions ray is the infini'^e extension 
of a line segment in one directicm. A ray therefore has 
a single endpoint. ^ The infinite "exient of a ray is\ 
indicated "by an arrow. The ray vith "endpoint A dmd 
containing another point B is denoted by AB. The ray 
shown has endpoint A and contains points B, and C; 
some n^^s for this ray are, therefore, AB and AC* 




Note -blia-t, aJrohou^ AB and BA ' are -biie same li^e, AB 
and BA are oif ferenl; rays : 



B 





AB = BA 



AB 



BA 



4 ^ 



an arable ve mean the^wnion of tyo rays having the ' *" 

same endpoint* (We exclude the case in which the two /' 
Tays are' part of the ^ame line.) The ccadtaon end^oint 
is called the vertex of the angle ♦ The plural OT^"yertex"; 
is "ve^icis". The angle fomed by- rays ^ ai&^ AC 
is denoted by ZT'BAC or ^C-AB* . * * n 




^ Two segpents^^th a common endpoint deterHdne an angle: 
. segments AB aiiid AC*' vlth common endpo^JS; ' A detennine 
the angle Z.BAC with vertex * A: • ' ♦ 



27 . 




Right Angle ' ' 

An angle. is ^called a right anglp if "tvo of thenucan fit 
* together to form a line*V Jn tfie diagram^ /^AEC is 
congruent vith" and the three points Cj D 

lie on a lines. therefore ZABC and are right angles. 



D 



B 







■A 






; 






\ , ■ 
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Uottf -that thei*- are two parts to the definition:^ t'!^; jart 
concerning congruence, and the part concerning- the'' XLine ; - . 
In the- next' diagram, ZEEG; and .^EEH foim ayline "but .\ 
are not congruent, while £KIM and ^KLN/are . ' { 



congruept ^lit do not form a line, 

^ E ' 



H ^ 





Plane 



When a flat sairfiace such as a tahle.top, wall, or 
sheet of glass, or even this sheet of .paper,, is extended 
infinitely in all directions, we get a plane . Notice 
that if two points of a line lie in a given plane then 
the entire line is contained in the plane. Two intersecting 
lines detexmine a plane. In the teaching material, the 
infinite extent of the plane is' not stressed. 



Closed / ^irve , Simple Closed Curve v 

We hav^ called a cujrve any set of points followed in 
passing from* a given point; A to a given point "When 
the points A and B coincide, the ciirve Is said to be 
closed. . 




-4 



A closed CHrve 



8 



A dosed curve -Chat lies in a plane and does nop cross 
itself is simple ♦ 




A simple closed cuirve 



A simple closed curve has the interesting propsrty of 
separating the rest of the plane into two subsets^ 
an inside 'or interior (the subset of the plane 
enclosed by the curve) §nd the outside or exterior > 
Any curve connecting- appoint of the interior with - a 
point of the exterior necessarily intersects the sinrple 
closed curve, (it may be of interest that this 
seemingly obvious' fact is actually quite hard. to prove.) 

Polygon . • 

An iiirportant class of simple closed curve:S is the 

class of polygons. A polygon is a simple closed curve 

, ■* 

that is a union of line segments. Recall" that a line, 

.■ . * - 

segment can always be expressed in many different ways 
'as a union of line segments. Hence a polygon, too, can be 
.expressed in . dliTerent .ways as a tinion of line segments. 




The tmion of AB, BC, and CA = . 
the -union -of BC, and "CA. 
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If we look at laie^Variicnis line segments , in a ^lygon^ 
we notice tliat thdj?^ aoe of ^vo^ kinds : those that are con- 
jtained in crtheiv li^e> sjceaeafbs,' fflid those that are not con- 

• , jc"" - 

tained in other ;;line segments* For exaairple^ in the pictuare 

above, -AD fs oifv /the /first kind, since it is contained 

f ' ■ J • -* ■ • ' 

in* th^- line segm^i "2s./^ cJn the other hand, AB is of 

the secoiid kind,: since ^i* ^ is not contained in-iany line 

segment -except itse^l "vl>i»e segments, of this second 

kind are caliedVsides: V - li^ie seg^ iji a" polygon is called 

a side^ if it is not. ''contained in any other line segment in 

the ijolygoui^ Th^ polygon shown has three sides: BC 

and CA. /A .polygon pf^-th2ree sides is called a triangle . 

A polygon /of • four sidefe is, a quadrilateral; , of five sides, 

^a pentagon ;*^ of six, d hexagon. (The last two names are* 

not used" in .the teaching laaterial.) • 



/ ■ 
/.-'• 






Quadrilateral 



^Pentagon 



Hexagon 



' ' ' ' ■ ' A- *' 

It, may "be observed that -two consecutive sides X5fa» polygon — 

that isT, two sides with an ©ndpoint in common — never lie 

on the 'samjB line. The endpoints of the sides are verticei^ 

(sihgiular: vertex ) of the polygon. The vertices of the ^ 

triangle ^cywn on page 8 are "A, B, and C. * ' 

Rectangles are special kinds -of quadrilaterals ^ Squares 

i ■' 

are special ^-ftifis of - rectangles. . ^ . . 



The real on of a simple closed'^ curve and i-ts interior ^ 
*• is called a re^on. We ref^r to a trianffular region, 
rectangular region, or circular regfou, etc. , indicating 
that the simple closed ^cirrve is a triangle, rectangle, 
or circle, etc. For example, an ordinarjr^ sheet of paper 
is a rectangiolar region; the edges of the paper form a 



rectangle. 
^ — - 






Interior 



Circular region' 



As was noted 'abdve^ the codcep^s discussed in this 
""chapter have all bad at least a rudimentary presentation 
in an earli^ hook. You. should therefore feel free $o 
modify thfe presentation according to the^ needs of l2tie' 
class. It* is proper to omit or go lightly' over sections 
that s^em already familiar. It has been deeme^better 
to provide a -relatively' complete pnssentation f rom .^dlich' 
omissions may iie made rather"* than <^o expect continued ' 
reference to material at. a lower grade levels 
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•PDPIL^S BOQK^ V 



At the beginning of each geometry section you are encqufaged 
to used, physical mpdels to illustrate geometric figures . * 
On the pupil's book pages the phrase^ "picture of", is 
frequently used in the first exaaiples, then is deleted 
for ease of vording. Evaluate frequently how well the 
children distinguish 'between a picture of a figure and. 
the figure itself, that is, the geometric idea. 

nSie pupil's book pages, may be used Iji a: variety of ways 
depending on the needs of the^ clsuss. 

Diagnostic — the pages can be used independently %p provide 
you with Inf oraiatioft concerning re-teaching. 

Independent — the pages can provide independent review 
p^^ ' for children "who seem to have ample under- 
standing. As the work is completed, material 
of a more com^ex nature can be prodded- ' , 
The following example is an illustration 
^ of this kind of material. 

' t F 




How n&ny points aore named? 
Try to name 20 different line segments. 
Can you find ten more line segments? 
Developmental- -these pages can be Illustrated from the' 
*» flannel board, chalkboard, or overhead 
projector, then taught in a group or 
individually^ depending on need. 



I-l; Points^ curves^ line segments * 

Objective : To review the !j(jdeas of a point, a curve, and 
; a line segment - f 

Vocabulazy ; - (Review) point, curve, line^egment, subset 
congruence , congruent . 

Materials ; ^ . String. 

Suggested Proce<3ure : 

Use the playground and its equipment. You may vish to ask 
the cla^s^ before a play period, to look for line se^nents, 
curvesy etc., outside; you may want to take the class 
outside for at least a part of the discussion; or you may 
ask questions after they^ave comfe in from a play period. 

^^"^g aj^d Curves " 

To review the concept of point as an exact location,* 
you may mention the points at various comers of the 
"building, the point in the air to which a child can- 
reach when he jumps^, etc^. Other examples are ^ spot\ 
on a ball,* the point marked by a speck of dust, etSr. 
Discuss what happens when the ball is kicked thrown 
or when the speck' of dust is blown away. Stress that 
soobetimes we think of the point marked on , the ball ' as 
remaining^ where it^was even after the ball is kicked 
away, but at" other times we like to think of the point 
as moving. "With the ball. The way we think about it 
depends on what we are interested in: the loc^ion 
on the ground or the location on the ball. - ^ 

Any path children take on the playground is a curve . ^ 
The path through t^cIi a ball travels is"*a\urv^. 

XC^s hoped that children will arrive at the following 
ideas> vhlch should. then be used "in ^eir work. 



a. A Eoint is exac-t location. We drav a dot and call 

, it a point; but* we know that the dot .really marks many 

•\ " ^ ' . 

points, not Just one. ' 

^ -i - 

b. We can think jOf a point^ as something that doesonot 
move or as something that does inove. When we push 
a desk in the room, a point at a corner of the desk 
does not move on the "desk hxrt does move in .the room. 

c. Any set of points traced out in going from one poin*t 
to another is called a curve . A curve can be straight . 

Pupil's book J page ]L : Points and curves ' 

Ideas ' 
A mark is used to show a point,. 

A curve is a set of ^ints. 

Examples 1, 2^ and 3. 

Some attention may need»to-be given to the 
f Ifet use o"f marks for points. /You will' find 
that these marks are usually designated by 
letters. Tb avoid stereotyping no common 
pattern is used. 



Points and Curves 

■ * 



1. /^ark five points below. f- . 

Name them with the.first five letters of the alphalieL 

" • B ■ 

- c • ■ ■ a ■ 



2> Ma^rk a point on each curve. 

Name each point with^ a different letter of the alphabet 





3. Put the letter P on the picture of the straight curve * 
from M to R. ^ 
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* * ^iine segments " n 

o Examples o€ line segmentp be the edge of a basketba3-l 
cou3rt> the edge of a bla|ckboard> a tightly stretphed Jump' 
rope. Line segments are named by their endpoiitts^ and 
^ names for the endpoints of the line segments noted might - 
be given i 




You may -also wish to vise the Classroom, itself > vith line 
segments end other carves identified as the edge of a 
boQfc^ the edge of a sheet of B^iper^ a draving> the edge 
of a dbor> a yardstick^ a creiaae made by the folding of a 
p^er^ a' piece of string* Shov how several line segments 
can he^ve a common endpoint* 

Congiiience of line segments can be discussed by con^aring 
the_. edgefs of tvo desk top^* Have the children compare 
them directly by pushing them together, and- indirectly 
by means of a giece of string* 

Some ideas to be gained are: • ' ^ 

■ J ' 
ak A curve cail be straight i A Straight cvorve from one 

point to another is called a line segment* 

b* Many different line segments can have one en^>oint 
in common > 

c* There is only one line segment with twp given endpoints* 

di. When a line ^slfegment is fitted exactly onto <a congiiient 
lin& se,gment> the endpoints of the first coincide with 
the endpoints of the second^ and the inteimediate points 
of the first coincide with the intermediate points of 
the seconds 

The teiittihDlogy of sets will probably not hiave been xised 
to any greiat extent in the children's earlier discussions 
of geometry> At this stiage it is' hoped that you will 
gradually develop th^'S^^eias that a line segment is a set 
of points> every pbint of the line segment being a member 
of that set; that a line se^nent caii be a subset of other 
line segments^ raijr6> and lines; ' end so on* 

The dot is used thrcmghout the text tby. indicate a change in 
aictivity or thfe development another\dea4 
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Pupli^s book^ pages 2-^ : Line segmen-ts \ ^ . 

... 

. Ideas --page 3 ^ • 

The strai ght curve from one point to another is 

•■• ■ 

ja^^line segiSfent. 



A line segment has tvo endpoints, 
A line segment may "be named in twc? ws^rsi 
Ejcanrple 1 ' * 



1 



The oise of the symbol is introduced. 

The line segment can be written as ^ or 

Ideas — page 3 ' 

A line segment has tvo endpoints. 
"Many line segments may have a common endpoint. 

Example h . 

You sho^^ld call attention to the yeaning 
of "AF. \^ 

Ideas — page" k ^ 

Only one line segrS^t can be drawn througji 
two given endpoints. 

A line segment contains many other line segments 
as subsets. 



Example ^ 6 



You may wish to remind the pupils that the 

endpoints A and B do not have thickness, 

i ^ 

even though the mark that is used to show ; 
them does* ^ . * " 

Example 7 \ 

The pupils may have forgotten that a set is a 
subset of itself. can be listed as a silb^t 

of m. 
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Line Segments 



L Here is-a picture of a line segment 



Write a name for this line segment 



AB 



2. Draw a line segment with F and G 

\ 


as endpoints. ; 




'■3 

r 

» 


4 . 


•1 



3. Write two names for the line segment above. 



/ 
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Line^egments 



1 Here are some line segments that have point F as endpolftt 



C 




One line segment ts named<i)^ow. 
Name'four^hdir line segmenti» 



AF 



-B_F 



5. Draw two line stgrflents that have pdlht w as an endpoini 
Name these line segments W and Wf. 
Draw two more line segments that have w as an endpoint 
Name these llniB segments W5 and WP. * 

X 




can you drawltiore line segments with W as an endpoint? 




NO 



ERIC 



19 



Line Segments 



^ B9lQw are tvyo points^ A and B, 
Draw line segment AE 



How many line s^mants can you draw 
that have the two endpolnts. A and B? 



1, Hare Is line segment MN. 



i 



Mark two points on MM< Name them Q and T. 




N 

1^ Is ona subset of IHN; 

Name five other line segments that are subsets of line segment m. 



MO 



J1T_ JlhL JQX 
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Papil^s book, pages 5-7 : Congaruence of line segments 

> . Ideas--pages ^-T 

Two U.ne segments are congruent when one segment . 
can be fitted exactly on th^ other* 

'Example 1 ■ ^ ^ ; ' • 

Jn looking at AB and CD, childjren may not . 
• agree that these line segments are congruent. 
They may choose^ EF instfead. Ask them how 
V they could find out. A suggestion to pleasure 

the. segments is quite likely. This answer- is 
correct, but children- shcjuld be helped %o develop 
the idea that actual measxirement is not necessary 
The^ child' need only make a copy of one segment, 
say by marking it pff on the edge of , a sheet of 



pfi^r, and then try to fit this on ^ the other 
segiqpnt. Kiis 'i's- a direct application of the 
imeanihg off congruence. # 



Example 2 



On the question as to "how to test for congruence, 
.it may. be suggested that one segment be cut jout 
and conipared'r Lead from this to the idea of - 
making a copy of one segment by, tracing. Mention 
•that ft «is often not feasible to bring two 
physical objects together for conrparison. Ho one 
would dig vfp a t'ile from the floor J:o find if it 
were congruent to another ^tile. ^ 

Trti^ing paper may then be distributed. Suggest 
to the pupil that^a very good way of making the 
tracing is to make a gmftl 1 dot ^ at each endpoint * 
'.and then Join: these dots. This copy may then be 
-laid back on the segment to see if it is a good 
copy* ^ 



£ ^ 
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Congruence of Line Segments 



L Look at the segments below. 




Do 'ybu think AB is congruent to CD7 Yes ^ Jyio 

Compare AB, CD, "EF and shbw below^what you find. 
Make a ring around the right answer.'' 





1^ congruent to 


CD. 




' No 


AB 


is congruent to 


EF. 


Yes 


(^No) 


CD 


is congruent to 


EF. 


Yes 

- ^ 


® 
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AB 1$ congruent to G 
IK Is congruent to ET ["^ 
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Congruence Of Line Segments 



\ 





' c 



AB^ 



Is congruent to ^ S ' Y ^ , gnd 



is congruent to X , 



. and bjht . 
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Pggil's t>ook, page ' 8: Re vie v ; ^. 

i»a^e 8 of .the Jnipi-l textbook is to be used orally. 
. These stateifients and questions can serve' as 'a' asis f Or*- ■ 
discussion,, '^eel free to extend or use other appropriate 
questions and statements. ' In using this page', have pupils 
identify the 'various pictures vhich appear, ■ . 

This picture of a cl^hes line has many . 
* - ^ geometric figures ifepresented in it. Name some. 
(Points, curves, line seg^gj^s.) - ^ 

A s6ck is hanging on one of the clothes lines, • 



What figure does that clothes line represent? 
(Curve. ) ' 

What -is the location of the. clothes j)in on 
the curve called'- (Point . ) 

Find some picttires of several other curves on the 
page. (Outline of dog, leash, circles, line 
segments . ) 

What kind of cmrve is represented by the top 
of the roof of the dog house? (Line segment.) 

Name several other line segments shown in 

^ t he 'pi ctixre s . ( Out line of wagon > dog house , . 

braces*, etc'. )- ! » - i' > * • . ' ' 

What* Xi^e ^sejgments seem to be congruent? 

( On * wagis>ri^ ^pbirer ppli^, windovj of "engine . ) / . ' . 

How could you test- the segments f or ^ congruence?- 
; (Use a tracing.) * - 

Why does- the clothes Xine not represe25.t a^line 
segment? Could it? How? " * 
(Not tight,) (Yes.) (Pull taut.) 



■ * . + ■ • 
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I-2» Llnesj ^ rays J and angles 

Objective.: To review the ideas of. a line, e*ray^ an 
angle, and a riglrt anfele* ' ' 

Vocabulary : (Review) line, ray, angle, right angle, 
vertex (vertices), subset. . 

Materials ; None. ' * 

Suggested Proceditre : 

Lines 

' • ♦ 

The concept oif line may be de^jg^foped on the playground 
by thinking of one boundary of a basketball court as 
being extended on and oh in both directions without, end., 
Any other line segment inay be thought of as being extended 
in the same way. -Show how to write 55 for the line* 
through' the two points A and B. ;A 

Ideas-^ to be gainedi 

a, A line goes on and on in bbth directions without end, 

b* OSiere aare m^ny lines through any given point, 

c. ^Through two given points there is only-one'line^i. , 

: ■ • - ■ ' --V:: - ' ^ : \ : 

- Pogll^S bOOlS.; ' pggtf^s ; g -lO: '-' ■'' vT.5rn:>>jl ; r ■ 

Ideas — page 9 ■ \ ■ - 

A line is evolved thrcoagh longer and longer 
line segments. ? ^ 

A line ha3 no endpoints* . . . • 

* 

Lines contain line segments as subsets. 
There "are vSajoy names for the same line . ' 
Any two points on a line, name the line. 



V*. 

1 



You may prefer to uae .this as a group.^lesson 
hy demonstrating the procecture of extending A 
as. CD^ as EF^ and as- fe?, and having the 
pupils work with you, • 

Ideas — page* 10 * - 

Tfany lines pass through any given point* 
.'^--pnly one line passes through two given points* 

Exanrple 3 « - * - 

There are four answers. The symbol for ; 

^line is introduced. Ask pupils to distingxilsh 
hetween ~~ and . . ^ 



28. 
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Lines 



1. Find the points C, ^. B, D, an^ / named on the page. 
Draw AB. - 



. 9 



Draw CD. Is AB a subset of CD? (Xes) No 




Draw EF. The line segment CD is a subset of E. 



Draw. EF. Is EF a subset of EF?. 

Is EF a subset of EF? /ves) No 



•j \ Can you show all of EF? Yes ( '^P 





Some other names for EF are CA, AE, and DF. 
Write at least six other names below. 




EG ■ EB CO ce CO CF 
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Lines 



The point R is named below. 

Draw five different lines through point R. 

Mark and name another point on each line. 




Name the lines you have drawn. 

< > . < > -> 



<- — ^ 



• X:-R 



Can many more lines be drawn through) R? 



3. Mai:k two points^ below. Name them Q and Z. 
t)raw ^ 




^an ybii draw a different line through Q and Z? Yes 



® 
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i Raya ' » * , 

3to review ray, have children choose a point, .perhaps on 
the basketb^ courfc boxmdary, or at the tip of^ a pole, 
and imagine the set of points that goes one and on in one 
direction from that endpoint. Think also of the beam of 
a flashlight and of the ^ays of the stm, Shov hov to^ 
wri-be AB' / for ray AB. Note that and BA are not 

^ the same se^ of points . 

Ideas to be gained: . 

a^ Any point on a line separates the rest of tlie line into 
tvo subsets i Each of the subsetig, tosethejf vith that 
point J is called^ a ray^ 

bi Any two points on a line maar bft tised to. name the line. ' 

ci in natoing .a ray> the en^^oiht is named first, and Xhep. . 
any other point on the ^ayj ■ , 

PupiifA bjPQk ^ pages 11-1^: Bays ^ ^ " . 

Ideas--page 11 

A r^ can bie thoiaght of as an extension of a 
segment in one direction- . " . ^ 

Tkie todpoi^ of a ray is named first. ' ' 



S«»gments are subsets of rays s 



Example 1 



251^ ^yuibol for ray is iiltroduced. Show 

tfast the endpolnt ±h named first i line segments 
are arevieved; 



' To help chil^l^n think of S as an e^ndpoirrt., 
cover up the part of line ^ that includes 
ail jpoirrts. to th^^ left of point Si * Ask vhat ^ 
- fagr th<ft puplJLs seei (SI;) Reverse the process 
tb obtain SR. 
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•Ideas — page 12 ^ ^ 
Segments are subsets of irays* 

Only two rays oti^^a line* con have a^ common endpoint. 
Example ^ / ^ _ ' , 



Encourage the pupils to use as imich space ^as 



V 

possible for their drawings Help them see that i^^ 
a ray drawn eicross a Ifcomer of the space will 
necessarily be too srnal T to note the points SiB-^Sf-* 
rclearly* < ^„ ^ ''^ 

Ideas - -page I3 - 

. ...... ■ 

Many different rays can have a common endpoint. 

Example 5 ^ ^ 

* ■ ' - ' 

The lette^ T be familiar to sdm^ as .a , . • 

symbol for the word true i . Clarify that the 
letter is selected for this' purpose in these 
. example^* ' ' " ,i ^ 



% 




Rays 



1. Here is a picture of ray 




Narrie tvw) points on YZ. * Y 2 

Name the endpoint of ray YZ. Y 

• ■ * 

Is the endpoint named first? <(^s) ^ No 

Name a line segment in the picture. Y>Z] 



Does YZ go on from YZ in one direction only? ' (Ves 




No 



2. Here is a picture of a line. 




- » 

■4 


li 1 


























' ^ 

Name four rays on this line. RT ST 


TR 


SR.- 




Are the endpoints named first? 


No 






Is RT another n^me for TR? Yes ( 
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3. H»e IS anotherline. 



How many rays on the line can have A as an endpoint? 

* • ■ 

Name three line segments on the line that 
have A as an endpoint AX 



At AY 




4. Draw a ray. Name it AB. 



B 



Is AB a subset Of a5? No 
Is BA another -name for AB? Yes CNol 



Rays 



5. Mark the letter t as shownto complete each sehtent^ 



A line s^ment has 

one endpoint ^ 

twdendpoints T 
no -endpoints 



' A ray has 
one endpoint ^ 
two endpoints ^ 
no endpoints , 



A' line has 
one endpoint 
two endpothts 
no endpoints 



6l The point Q is marked below. 




Draw five different rays afci^e, each with endpolot Q:' 



/ 
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I* Angles [ - V _ *. * '^•^ 

Many objects cm "the playgronind and in -the classroom will - 
suggest angles: tlie . coamers of "the coiurt, ttie braces of . . 
a "backbbardj, the top of the slide, the hands of . the clock. 
In each ease ^ identify the vertex. The concept that an* 
angle is the union of two rays, rather than of . two line 
segments J may be difficult and need not be belabored at 
this stage. According to the definition, the rays . 
. forming an angle do not lie on the same line; but again, 
- this detail need^; not be belabored. Show the synibols / 
ABAC and ' ZCAB^ .. " ; • ' 

" ' ■■ ■> / - - . ■ :■■ ' . 

' Congruence of angles can be discussed with the help of 

two Judy clocks and the chalkboard compass. 6et one 

clock at 8:00, say. Set the other 'at a different 

part of' the ciocki experiment" with an angle much^* too 

small (e.g., at 1:10) and one mnc^ too large 

^ (e ig. ,. at 12: 30) - Then .txy, less obvious cases . "When 

. the- decision is in* doubt check with^the compass: . set 

it ; to ■ t&e angle clock; and hold, it Tip for •con5>aarisoh 

. : :aga1rist. the other clock".. .\ ' / ■ ^ ■ ■ 

'Other . demonstrations can -l^e ma^ 
. cjxtaftfcs; cut away a.-portion,. as shown,: -so as to direct 
. ; the^biild^hs a:t5;tent^ to the angle rather than to a / 
triangular regipn: * 




. Dembrlstrate right -jungle by f olding a*^heet of paper las 
' described on Pupil^s book^ page 21 . (Tl^e first fold 
displays AB. The second fold displays CD; at the J 
same time,, it shows that ^ACD is congruent with /X'^' 



Dis cross, right angles formed by ibhe cloclc hands, the edges 
of the desk, the edges of. an ordinary sheet , of paper ♦ 
Have the- children put Itwo sheets together or t-wo desks 
together to form a line, ' In another test of congruence, 
each child can show hov a sheet of paper fits a comer 
of his desk. ^ . 

Ideas to be gained: 

a. In naming an an^e, the name of .the. vertex is always 
put in the middle.. • * - 

b. -An angle will ^t exactly onto a congruent angle • . 
provided that the ^comers fit: the. vertices coincide, 
•.and tjiet- rays fozTEing the first angle extend in the . 

sam^ direction, as the rays forming .the -se*cond. 

Pupil^s book, pages- .1^-16:'. Angles -V- ; ;. ^' ' ' . ' 

j:Idea3--page ' ^ " ^. 

An'ailsle is . formed by two. rays- with ^ common endipointT 

■ ■ ' SXn Tiy^lrlg angles:, the vertex is always -in the - 

^:;2iiddle;, . ■ ^ ' ^ti ' 

. .-An angle may be named in at least two ways. . ' ' 

Since rays may _ have niany names, ^the angles formed : ■ 
fey "^em may havja maiay names* " . ' 

-Exanrple- 1 • - . # ^ 

Before ^beginning this series the following 
should 'be -developed orally with the pupils. 
_Use overhead projector, flannel board, chalk- 
board, or other demonstration proceduore. 

^ ■ Rays'. 'A?, ..and ^ form an angle. * It is called ' 
* angle PAD or. angle . DAF. 

- • can write this angle as A TAD or ^TlliF. 
. ; TtLG point A ■ is- called the ve±tex of PAD*x 
It is .the common end^oint of rayg -A^" 'and 



Y ^ In naming an angle, the. 

.gc^£ in/the -.middlfe* 



name of the vertex ' always 
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: Continue Vitli angle QKR. ' • . 

* ... HeXp ;pupils select tiie point C in order to 
obtain more names for the angle . . \ . ■ 

Ideas—page 15 - • ." 

An angle is formed by two rsiys with a common endpoint. 

In naming an angle, the vertex, is always in -the 
middle., 

' ■ - ■ . ■ ' . ' ■ . '* 

Ideas — page l6 ; - 

Since rays have many names, the angles forme^j by. 
them may have many names. - / 
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The i^y^ are^n^^ AF,. AP, 
The$e i^ form two anfle^^^^ 



V* 




KQ. and KR, ^ 



Q 



R 



Naifi« th9 two anglesr 
0 jy<e tw other nam^ for ^ FAP and 4PAF Z^RKQ 

rhev$rt^9f 4,fAI) Ispofnt A* 
Name the varti^ gf the other angle. K 



Mark a point Q between K anfl R on ray ^ KR, 
Now wtt^ t*w new names^^^fe^^ ^QKRr^cKQ ^QKC 



Here 1$ another' ^ngie. / 




Name this ansrlft ^^ X T 
Name Its veit^ X 
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Angles 

3. Nam^ the vertex and the rays. 



39 




vertex A 



rays 



AC rAB 




vertex 




■ / 



viBrtex N 



rays 



NA 



ST? 




vertex ^ 



ravs FD 1 F 
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Angles 




4. Write two names for each angle. 

A 8 \ 



9 





/BAC 



5,. Below is a picture of Z-BAC. 



B 



D 




Mark another point on AB. Name it D. 
^Mark another point on AG and name it E. 

Is AB the same ray ^ AD? 

Is AC the same ray as A£? 




■f 




"Yes 



No 



No 



Is Z_BAC the same angJe as /LEAD? (Yes) 



4.- 



No 



Is BD a subset of AB? 



No 
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Pu^il'^s bookt £fig^ 17-18; Congruence of Angles 
Ideas — -pages .17-18 



I 

'•■ -Angles are congrueni: vtien -ttiex comer of one 
angle^ can be Ti-fcted on -the coiiner ot anotlier* 

/■■'■■ ■ ■■■■ ' 

Exanrples / 1-5 ■ 

7 ' .■ ■ ' ■ \ ' ' ■ ■'. ' ' ' / 

. Some help shotild be given "the children in 

lading' a -txacing of one angle and ai^-tempLing 

* -to fi"t onto another angle. 



Pupil* s bodk^ pages 19-23 : Ri^t . Angles and Congruence 

/ 

Ideas--pages . 19-23 • , ; 

/ When "fcwo congruent angles can be placed against 
. * ^ each other , with a r^ in ccramon so that the 
; other two rays foim a line^ then the tvo - 
angles are rigjat angles. ^ . * 

: A right angle can be formed by folding a* sheet 
^ of paper , in a particular way* " v 

Example 1 ' , . * 

' . - Some children may point out that the angles are 
not . congruent ' and no tracing is needed. Agree 
but ask them to check their obsearvation. - 

Example,- 5 ' v ' ' ' ' 

The use. of this page should follow your ' 
demonstration on' folding as shown on, page ' 21 - 
' Construction paper 18" x 2h^' can be^olded 
easily. Be sure the comers are jagged. 
Children may still need . individual help as 
they proceed* with the instructions on the page* 

• 'Exanrple. 6 ^ \, . . 

Again the children are asked to follow several, 
instructions. You may wish to read the page ' 
, ' , with the class and use it as an evaluative 

procedure ■ with them. . 
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CbtigfUdfiee of Arifl^ 





Is Z.ACD cphgrueht to Z^BER? 
Ye?\ No 




5. 





PH &■ is congruent to / 0 L . 



is congruent t(^ 



ERIC 



18 



1. 



Right Angles and Congruence 



L The points . F, L, ' and 0 tie oh^ i fne. 
Malce a tracing of one angle. - 
^ Tj^t to see if the angles are congrOent 



I 




Are Z- MIX) and Z: Ml-F congruent angles ? 
Are Z- MLO and^ AMLF right angles? 



Yes 
Yes 




2. Test Z_PQR and Z-PQK to see if they are congruent 




Are Z.PQR and Z^RQK:^ congruent angles? 
Do the points K, Q, and R lie on a line? 
Are Z-PQR and Z-PQK right angles? 




Yes 
*Yes 
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No 
No 




Rigfut Angles land Cohgruencie 



3. Test ZJYS and^TYU to see If th^ are congruent 



I 



Are Z.TYS and ^TYU congruent angles? 
Do the points S. Y, ^nd U lie on a line? 
Are Z_TYS and Z-TYU right angles? 




No 
No 
No 



4 H^re^re three pairs of angles; the pairs are called A. B, and < C. 




Set B is one set of congruent angles. Set A 

Which other set looks like a pair of congruent angles? OK A 

Tel^^by looking which pair of angles could be right angles. A 



Tell by testing which other pair of iahgles are congruent S 
Tell by testing which pair of angles are right angles. A 
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Forming a Right Ajigle 

,5. Here' is one way to form ii right aAg 

Step l-^-Tfiiftk about folding the sheet along aS! 

Step2--Crease A3 toshow the linesegftHt^h^ AB* 

step 3-^Think atoui folding the pa CD" 
so that endpdifit B fits exactly on A* . 

Step 4-Kirease CD to Show the line^^m 



step 1 



6 




Step 2 



Step 3 




Bort A 




Step 4 



Look at some of the curves and poil^s we rrow fiave« 

'■ ■ ■ - ' - ■ . 

SegiTVent CA Is part of the ray CA With endpoint C. 



Ray CA and ray CD form a right angle, 
the vertex of th e right ahg le Is d - ^ 
Name the rig^t angle. 
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ftightAngies " , . 

.6. We can use our right angle to drawoth^ 
Bddwisf^^ A. 

Placethevertex of yqur right angle on . , 

Place one edge of your right angle along AB. ' 
■ Dfaw aldfig the other edge. 
Narl^thls ray. 

Naitie this right iahgle. 4»CAB 



Draw another right angle using AB and its endpdim A. v 
Name tMs angle. MA^ • ■> ^ 






K 



^ ■ c 

/ A 6C and H 1 are right angles. 
2LA6C is congruent to AS H T. 



8. 



^ ~-- ^ ' — ' \ — ; ' iSg-rr ' 

Use your angle to test if Z- RST and Z- Vi/XV ^re right angle: 





is Z:RST congruent to Z.WXY? 



Do ybu think alright angfe is always 
congruent to another right angle? 
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Pupil *s book» page 2^ : Revlev - ' 

Mich discussion and demonstration should precede the 
introduction of this page. It is a p^e-to be done 
orally, ^ Place illustrative pictures ^of the figures 
on the 'boaid. ^ . 

The following statements and questions may aid in the 
discussion. You should smgl^£y or chan^ them^ according 
to the needs of yoilr* group. 

On this reviev page ve will talk about liges^ 
ravs, .and angles." 

I have some pictures on the board, 
.we can describe ^ch one. 

. Is .there a picture of a line? (Yes.) 




" -Look on.yduap pege. Can you find pictures of^ 
lines -tSaere? (Same for rays- and a3|;le5.*^)r 



At" 'Tdiat: J>oiii^ ES and PQ^; meet? <A.') 

^ ■ -"Which lines ^meet- at point ' . ^.^):- ' 

[; .;''Do. any, xays and lines me^j^ (Yfes. ) . : V ^ • y 

. Name some points "where rays aiud'' lines meet*' 
: (E, B/ P A, S.) . . ^'^ ' 

Are there any line segments? (Yes.) .. * 

Kame some line segments.* (AR, BQ^ ^ 

AS,, AP, ST.) . 

Do you. think any of the angles are cbngaru^rfE?' -(Ye 

How could you test these angles for congruence? 
(Make a tracings) ' 1 . . . • ' 

Are' there any right sfcgles? (Yes.)" 
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Review 




1^ . Enrlchnient Activities ' 

Eacperiment together with the children in rolling a .bctLl 
* • aeainat the vail at an angle and observing its path as it 
rolls ^back. In the diagranijj the hail is sent from 
hits the wall iat .rolls back "to The physical lav 

is Jihat the angle of incifience " ( 4^*^) : is . congrfient to 
,.the ingle of reflection ^ . Zpef),\ . ^ 




Have: a child hold his finger at A; have anothea; child 
- at the vail" ready -^hold his finger at - . B .jxist. after- the 
half goetf by; and have another mark. C* You. can then 
drav a chalk line on the floor showing the patii. of the 
-ball. - : . ; 

Bepeat the experiment several times -and lead* the children 
to guess the physical lav* In another problem;, pick 'the ^ 
points A and C in advance and then, try _tp decide - 
(either by trial and ejrror or by the p^ical law) where ^ 
the point B , should be. In case there- is an. obstacle ; ' 
in the direct path from A to C .(as* in iijtoe 
the problem may take on added- drama. . , , 



* Starred sections- are to ./t>e used on/a differentiated basis 
. with" selected ch^ father than with all pupils, 
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1-5. Simple closed cxurves. polygons ■ 

Ob^Jective: To review the Ideas of a closed <rurve, a * 

simple closed curve, a polygon, a rectangle, 
and a sqtiare, 

Vocabiilary ; Plane, "'side of a polygon; /(Review) closed curve 
simple closed curve, polygon, triangle, 
quadrilateral, rectangle, square. 

" Materials ; Stovepipe wire* 

S;igge3ted Procedure : . 

Planes 

Many flat surfaces can be foun^ on the playground and in 
the classroom: basketball court, chalkboard, wall, ceiling, 
desk top, sheet of paper • The children may imjagine extendi^ 
such a' flat surface to get a plane > , ^ 

*^ ' ■ ■ - 

Simple closed ciarves * ■ . 

Closed ci;uryes wi^Ll be found as painted, boundaries on the 
basketball, cojizrt, as borders of wlndowsy and so on. 
Some of the closed curvep will be^sinrple; others will ^' 
not t>e - slircpre . . . Children may * be asked to show^ by walking, 
what the different tferms mean. Confine the discussion to - - 
curves "tiiat lie.; in a plane. .When a child finds a- curve,, 
you might ask" him to -tell what plane or flat ^urf ace. the 
curve lies in. . ' ' \ 



Ideas to be gained: ' ^ 

■ ■ ■ . " . • _ ■ ^ 

a. A closed curv^-is a. curve that starts and^ends at 
. "the same point. ■ 

b. A simple closed curve is a closed cxtrve , that lies 
^ in -a -plane, and does not cross ftself, . ; 

Pupil ^'S booky page' 2p : Closed Curves ' * 

•.Ideas',;-" \ \ .. .7 

. A *ciosed-\curve Is a cizrve* that» starts- and ends 
- V\ at the same point • ; - , 



HxBxapfj^ . 1 ■ ■■ 

Attention should "be called to the 'third figure* 
, ^ " in the rows three and f OTxr . Ask* if these 
figures , start and end at lShe same point* :^ 

Pixpil^s hook^ pages 26-27: Simple Closed Curves ■ 

Ideas 

A simple closed curve is a closed curve that lies 
.• in a plane and does not , cross itself. (The 
_ discussion of plants will remain informal in 
. this book; flat surface as a plane will suffice . ) 

• Example 2 ^ 

You may wish to demonstrate on the hoard that 
' \. <sach non-simple, closed curve contains^ simple 
closed curves -as subsets. * 

Example 3 ■ 

. / You may use this as an optional example, as some ' 
' ' ^ . piroils have difficulty .seeing the closed curve. 
. ^ ItVshould not b^ shaded in for ^presentation* to 

the pupil. If he does this as -an aid, permit .it. 



Closed Curves - 

* ■ 

Atork an X on each closed curve. 










1 
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2. Draw a closed curve which is net simple. 




^^^^^^^ i^^^^ 

: Cofor a a subset of your curve. 

im.^^ — -=,^^.r. .L-.^:.-..-^-,v^.^^,,:.v-^.>^^^^.> .^j;; ^ ^. 
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Is the tCjrve a simple closSd curve? ( Yes A No 




Look at points A, B, C, D, L 

Write names of points which are inside the curve. 6 D E 
Write names of points which are Outside the curve. A C 
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The tenniiiplogy of sets is used again in the definition of 
. polygon > Show polygons vith jiifferent *ntaabers of ysides > 
Berhaps mention that ''poly" iheans "many", that, "^on" 
means "angle", that "tri'"- means "three", that "que 
means "fo\ir"^and that "lateral" means "side". Discuss 
wfeether a 'triangle can ever be congruent to a quadri- 
lateral. a 

Use vire models to denionstrate coiogruence -of triangles. 
Also, include two trian&Les* vhich are not congruent 
but have a pair pif ' congxrient . aiigles: . : V 




, Rectangles • - 

-A rectangle is a quadrilateiral. whose fotir angles , are 
;ri^t -angles:^- : Perhaps mention that "rect"- means "right" 
and redfer to thie vord- "correct" and its -meaning.- For. a 
game, ' invent the word " corre ctangle " . ^ . Have the. children 
show congruence, among all- tcfuor angles of* a rectangle by 
talcing a^sheet of paper and fitting each comer in. turn 
vith the same comer of the: desk* Is there aDy other 
quadrilateral -rfaose four angles are congruent? (iTo.) 



Same children may wish to' try to make one. Have the 
childxen discover that a , rectangle has two pairs of 
congruent sides ♦ -Ifi there*, any ^otHfer quadrilateral with 
two pairs of congruent 'sides 7 i^s, any* parallelogram. ) 
Can a rectangle "be congruent with another quMrilateral 
thatr is not a rectangle? (No.) 

.* Can exactly two of*lthe .angles of a- quadrilateral be right 
.aosles? '(Yes. Give exaarples * ) Exactly three? (No. 
ikttoe then all f btue. >. ' ■ 

A special . kind Of ^ctangle ' ^ / : ■ 

^ A square is a rectangle whose fotir sides aJTe'^qll congryient . 

Is there any other quadrilateral with four^cOl^gruent sides? 

(Yes, a *'diamond". Perhaps the children can make some with 
. pipe cleaners or sticks.) 




Can a square be congruent' with another quadrilateral that 
is not a,-square?'- (No.) Can a square be congruent- with 
another rectangle that is not a square? (No.) : 

Ideais to be gained: ^ . . * * *- " 

av. A polygon is a simple closed cui-ve that is a xmion 
• - of line segments. 

b. Some quadrilateral have special names* 

c. Two polygons are congruent vhen their aides can be' 
^ fitted exactly. 
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Pupil's book^ page 28 : Polygons 

Ideas , . 

A polygon is a simple clj^osed .eiurvce that is a 
^ - .xuoion pf line segments • r 

^ Some quadrilaterals have special names. 

^ Example^' 1 and 2 

You may need- to remind your class hov you ,vish 

* . . the names of the figures connected vith the 

figures. S^e children may connect the square 

to the word- "rectangle". If so^ further dis-. 

* cussion- on special names will he necessary* 
i 

.\ " , ■ ■ ■ . , 

" ■ •» ■ 

r. ;■: , * #■ 
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Polygons 



1. Here are pictures of different polygons. 

Use yoLri?.pencil to connect each polygon with its name. 

1 . 

t 

^Triangle 




Quadrilateral 



Name three line segments on the triangle. Rfe BP ' RD 
Name each verte^c of the.triangk R / B D * ' 



Name the yides of the quadrilateral. JL L M U P PJ" 



* Name each vertex of the quadcilateral. CF 



N 



2. Two quadrilaterals are shown below. 
Connect them with ttvei-r special names. 



th tl^r 



Square 




Rectangle 




Pupil s ^ book^ page 29: Seylev ' 

tEhis '^pil petge f^ollows tlae same pa-t^tero of pages -that; 

'-••* • ' ' " . . ^ -■ . .. 

ends.:a reviev sect-'ion. , It is "bo "be used orallyv . The, 

foUJlowing s't^emerrts and quesHbions axe sugges-fced: 

How do we describe a j^imple closed curve? - - 
Ca -cxirve -blia-t st^arts and ends a-t "the same 
■ - . • point vithoirt crossing itsel±lj 

* The page sliox£s^ 12 cxirves* How many*, of 

Vv tliese are' simple closed curves? (6.) ^Mark " 

■fcliem with an X-. ■ 
/ ■ — ■ ■ > \ - ■ < • ^ ■ 

On the page are 'the^re any -sinrpl^' 'curves that 

1 ^ closed? (:?fes^O 

■ ' . ' . ■ ^ - . ■• *• 

: Mark t^ese ciirves with a Y. , . 

What is- the difference between a simple 
- curve that is ciosed- and one that is not 
closed? (Those not closed do not i*etur?i 
* to the same point . J . ; 

There are 'other cuives c^^the page that 
. - are not sxmple. V* ■ / ^ " " 

How would you describe a curve that is not 
. -simple?' (Crosses iteelf . )jrr;' ^ 

Pind these curves a^d mark "them with a Z. 

TKiere- are- Several pimple -^closiSd- ourves that 
are unions of line segments. How do we 
name these ctarves? (Polygons. ) ■ 



' . There are four polygons! " Mark with a P- 

In the secondcrov the third curve has ttiree 
sides. . . ■ ' ■ ^ 

^.What name do we give^to^this curve? (Triangle. ) 

Continue ,in lake manner -with quadrilateral^ rectangle^ ^ 
ana square. . / • ■ . ^ ' - 



6s 



Review 
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Pupll^a . book.^ pages Congruence 6f Polygons - 

■ Ideas-. ^ . ■ .^^"** ■ . ■ ■ . 

^. Polygdtis are. congruent vhen -tlieir side,s>^i± 

*' . exactly^ . Then their angles fit exactly^ 

Exaniple "2 :\ \ 

■ ' ■ ■ ■ ■* ■ . . ■ ■ * - . • • ■ - . -. ■" 

Reanind. the children that only thfe comers / 

the angles of the quadrilaterals are 
shown*- - 'V ■ ■ -■ 

Eraznple. 3 ' . 

- ^ The syHa3ol A .±b intixjduced for triatigle. . 
Ttriangle ' (a) XYZ will have to be^txifned to 
make a fitting » Stress the need to lahel 
the tracing in order to list the congruent ^ 
line segments^ - . / ' 

Exainple -5 ... — . - • 

This example shovs. congruent figuz*es .in - 
different positions. * The cbngruence .can 
■ ' .".be noted by\pbservat±6n. " - -■ .\ - . 
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Congruence of .Polygons 



L;These j5imple closed curves are unions of line segments. 






if , Th ese kinds' of curves a re c^l led -TO I yg'.O n S ' 



Can: any of these polygons fit pn^each other exactly? Yes 
Oo you think polygons can bie congruent when 
they dp . not have the same nuinber of sides? 



^2.^^1^«fe<ju«lril^^^ 

Make a tracing of one 

test to see if the sides and angles of the tracing fit exactly 
-on t%? sides and angles of the other curve. 





Do the sides fit exactly? 
Do the angles fit exactly? 
Are the curves congruent? 




: ErIc 
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Congruence of Pdiygons. 

3. these triangles are nairfed A XYZ and A A BC. 



* Y 




Do i^u thin the triangles are congruent? 

Make a tracing of A X YZ. 

/Vlark the points X, Y, Z on the tracing. 

Can ^u fit the tracing of A XYZ on A ABC 
without turning it? • 

If you turn the tracing, can it fit oh A ABC? 



If 



Line segment XY is congruent to /\S> 
Line segment YZ Is congruent to 6> C 
Linerseg^m XZ is congruent to AC 




Is; ZypCYZ congruent to AABC? 



31 



7'^ 




No 



Yes - 




No 
No 
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Congruence of Polygons 



4,. Here are two redangfe. 

We will call one recta ngii^A BCD 

* * • ' 

. B 



\ -■ 




Make a Jracmg of ABCD. * H 
Test to ^etif tfte tracrng fits exactly on EFGH 
^Pothej^ifb^^ ^Yes; 
Do you need to test the angle's for cohgrUe^ Yes 
Is" A BCD congruent to EFGH ? \ 




No 
No 
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1-4. ReglonB . ■ '■- " 

Cfejec-bive : To review -the ideia of a 'iregioii . ' — 
Vofeabillajy : (Review) i^egion, ; interior, exteridx • 



' Msbeorials i- Colored diajift- -two cong^ruen't paper -triangular ' ' : . ' * % 




• zygions ^nnd i^wQ^congruent. paper rec-tangular. .) 

V// V > 'V * re^on:b.^i ali wii;b. tie borders colored' so -as - 
- ••' ;■ : ■": r- ' ftd^ s-tand crixt: • ^ * . ' - . . ''^"^^ ■ * - * ■■ '4 - . " " •: 

.^ Sugges'ted ErocedtarQ r:, 'V. i i> ' ■ >^ *. 

ChaTplcboard dz-awinge^- oan. -be -lusted: -to emphasize -the ideas of . . 
interior, exterior, and ite'gionv Use cbalic of one col9r - 
tOT :"tii!e fXLr^& and a different ' color .JCor -the in-teriqr 

;i;p.;<J-arlif^. the" -terms;. V . ^ ' . - ^ " - r:"-, - 

. U&ing; -the" papeir, figures, •demonstrate! that ;when i™o>^ -triangular 
regions: aire* congruent, then^ the triangles enclosing th^ are : 
also congruent; likewise, when -two triangles ai^ pprigiTient,, 
then the regions they, enclose are also congruent* Do 
the same with rectangles, etc. Discuss whether a triangular 
'region can^-be congruent to a^Jrect angular one..^ ^ - 

- Ideas to tse gained: - ^ " 

a. Every sinrple closed cmrre has ian interior (the subset 
of the plane, enclosed by the cu^^. aiidvan exterior 
(the subset bf the plane outBiJiTO^ . 

b. Any curve connecting . a point £n*the interior of a 
simple closed cur^ to a point in the eacterior 
necessarily" crosses the simiie* closed curve. • 

A region is the union of a simple closed curve, and 
its liiterior. 

Pupil^s boolCj ^ page 33; . -Inside^ / On^ ^and . Outside 

'/ P&ints can be located inside, on, and outside 
, a siinple closed ctrrve* . 



A-. 
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Inside, On, aiicl Outside 



1, A polygon W'rth three sides is catfed a-triangie. 




B 



Name a point inside the triangle. 
Name a point on the triangle. 



Name a point outside the triangle. 



A 



B 



2. Polygons with four sides are called quadrilaterals. 






Write 1 in the rectangle that is not a square. 

Write 2 inside the sqliajre. 

Write 3 just outside each quadrilateral. 

Mark X on each reSctangle. 



ERIC- 
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■ Pupil " book^ pages ^ 3^-35 : -- ^Itrteylbr ' and JEbcberior . 

. Every siajiple closed\tnrrve has. an in1:erior . .. 

^-.i ..3, poixLt. .iir l:]2e, inter ioir. or -a siir^ple" closed * 
... cuiryte-. to a" point, in the eicfcerior "crosses ^ 
. ■ ^ ■ ,the simple closed ciirve*^ ; ■ i 

V Example. -3 '' " ■ . /. - ' V ■ . - ^. - ■ ' 

; ^ A Yoii .1^ to do part of this €pcample a!s 

; - .r ' a;, class exercise .until the jnipils eac^ 

- ' * -a- xrurv.e^f roja . A\ to; 3. and/ agree it. 9rosses 
/'■"^'^^ '■■the-figurev , ■ ' - ' " . \ \' ■ 




lEJJC 



Interior and DcteHor . 









J* ■ 




















■ ■ .■ . ■■ ^ 






Mark a point 


J ^n the interior of th is curve. 






Mark a point 


C on the curve. ■ 






Mark a point 


p In'the exterior of the eurve. 





2. Here is a triangle. 




Interior and Exterior 



3. Name two points m the inter ior of th is f igu ra - gy S ' 



Name4vw pointe in the exterior of this ffgure. " A , D 




Without crossing the figure, can you draw a curve 



from A to B? 

from A to C? 

from A to D? 

frocn B to O? 

from B to 0? 

from C to i)? 



Yes 
Yes 

. Yes 
Yes' 




No 

No 
No 




Can anycurve in a planepa^s from the jhter ior of a simple 
closol curve to its ex|eriorw1thoik croisi^ Yes 
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No, 
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Pupil * s book , . p4ges . S^-'Sl : Be^ions / 

; Ideas ■ . 

-A aregiofi is -fctie "union of .a. simple closed curve 
\" and ii^s- Irrteriox. - ' /* • ' ■ ^ • - <- ■ 

- ' Exanrples 1-3 ■ - • ' -, .'^ ■ '< * . ■ •. 

■ VocabxiLaxy . ii -stressed, in eacji^ exaiirple. ^ The 
, . ■. . ■' . >ro2rds* shdruld. be introduced, in. advance as part 
:.- of- your .demonstration tec An. expanding 

vocabulary chart can be -"used for'both reyleV and 
- ■ new teims. Keep children, alert that the. curve " 

• * . is an \integr^ . part of the 1 region* ,; 






EKLC 
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Regions 

i. Here is a rect 





Col^the cu rve: . ^ ^■ 

^Color the interior us ing.a dIffereiTt color. 

When we think of a curve and its interior, we calJ 
the figure -a region ! 
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Below ar^ several, regions and rwmes for regions. 
Regions will be shaded in this 
Pair each region with its correct name. 
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Q uad r iiajera I reg ion 



Circular region 



J riartgtilartegion 



J. 
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Regions ^ 

3. Draw a triangle. 




Color the triangle yellow. 
'Color the interior of the triangle red. 
The region shown Is a triangular region. 



4. DrawtAO, DB, CB, and AC 




B 

_ _ i ' 

Underline the correct names for the figure you drew. 

(1) a simple closed curve ^ 

(2) a polygon 

(3) a triangle r 

(4) arquatlrilaterat w ■ 



&) a quadrilateral region ' 
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EnrlShment Activities : . - ■ , • " 

1. Have the pupils *cut corHer pieces from a triangular 
^jr^gion and fit them tog^her along a line... (Draw a * 
triangle on construction paper,.* Shade comer regions | 
befdi^- cutting to help identify them later*) * 





2» Similarjy^ verify ^at^. the. .comers of a quadrilateral 
region fit toge'ther- .around appoint • * 




3. Here is a ; simple' closed curve. .' It is, named h. 
A point A is marked in its interior.. - 




l)rav another. s:^le close'd curve, ^ m, that lies 
..erftireiy in . the interior of h and- that contains A 
in its interior." ' 

-How dr^cvr a simple closed cui^e. n, . that lies entirely 
in the interior of h and enj;irely in the extea^or of 



1-5 • ' . Seme special iiXsxigX^s 



Objegtiyes : 
Vbcabiilaxy : 
-Jteterials: 



mo inta*>duce'' isosceles. ecmilateVal and" 
* right -bxiangles 'i ' - ■ ,^ / ' 

Ri^"b' "briarij^^, isosceles -triangle, 
eqoilateral -triangle ^ , " ' ' 

Colored chaHi, paper -or cardboard "triangles 
and rec-tangles, pipe cleaners or s"ticks * 




Suggested ' ^Rro.ce^-uir^ : ; * / 

Rlglit Trian^gle '.^ . ' \ * . ■ 

When one of "the angles of a "triarigle is a right angle, 
the triangle is called a right triangle . A vail, the 
groxand, and- a leaning ladder or pole will illustrate " | 
right triangles* As anotBer example, have each child - 
consider himself y his shadov, and the (divisible) line 
segment joining the two' heads . 

Children can cut right triangl^ from rectangular' sheets 
of paper. ITote that ^ cut tsirou^. opposite comers 
r^esxilts, in two - cbngriient right triangJ^es or ref 




.Some child msjf observe that -t^^^^^s^f^^'' ±^:±-j^^ 
well: any; two congruent right tr iangti^ar-- reg j 
cffn "he fitted, together tip-^'f ozth a rectangular 
Another way to* construct rig^ij. Jtrifipgles is tc^ 
with any triangular snee-t'.^d^^i'old as. shown^.^^C^^'onto A^ ) : 



-Pan" a ■ right triangle "be congruent to a triangle that is 
not alright triangle? (TTo.J-^ Can a triangle have ^^De 
th^ /one*' right artgle?^ (itfd. ) 

* Isosceles triangle " . , . / 

. A triangle vith^two congruent sideis is, balleii . an \ " 
isosceles - triangle > * - Drair several on the board -of > -* 

''-various shaj>es and ±h various j>os it ions ^' Have- the • 
chi|ldren m^itd' sGmW with "pipe cleaners or sticks. 
Didcruss the apparent coiigruehce of the angles 
o^^cisite the congruent edges. Check vith a paper 
model, tearing ofr one comer ^d matching it against . 
the other. ' - 

■.■ ' ■ ■ ■/ " ' ^ ' ■ . ■ ■ ' V 

Finally^ display a large paper model (of an isosceles^ > 
triangular regioq). Fold it down the middle 'as shownj • 
then imTold .it ' and mark .the crease with a crayon. " 
3Iote that the folding veriTiea the followini facts. 

(1) Angles £abc and . ZACB are. dongruent . 

- (2) . The -aji^ ' Z^AB and ; '£DAC are congruetit 

(3)^ ' -Ang^j^ Z.ADB , and . are congruent* and 

, therefore 'are right angles-. (Recall the 
^ ■ ■ . definition of - right angle. ) . ■ \ " ■ 

"^Z " .C^.) ^ /The line segments . ^ and 5c are congruent.* 

- ' " !nie triangles ZU^'Q and ^ziADC are. right ' > 

. ^ triangles; in. fact they are 'congruent right 

- ■ , .triangles >• ^ . / ^ 



'A-:bi^angle with "all three sides congrv©^* is called an 
equllatieral triangle • An equilateral triangle therefore 
a speplal kind of Isosceles triangle* IDi an equilateral 
triangle^ -alJPthree angles ^re conginient. ' As. before^ 
^have'the chlidi^n make their ovnr^models. ^- 

piaplaar a. cardboard model ' (of ^ equilateral' .triangiilar 
region)'. and trace around?' It 'to d±av an equilateral 
triangle on the: chalkboard*. Label the cardboard triangle 
A, B^, C In re'd, ,and the chalkboard triangle A, C * 

"in yellov. Shov that the triangles flt^ in all three ^ 
positiCjpLs: red A , yellow A, on yellow B^ on y^Llow 
C* (if a child" niGcytr turning the cardboard over, 
dlscuas that too*^ \ ' , o 



Can you have an isosceles "triangle that* is 4ot 
equilateral? fYes.) Equilateral; but not :!^osceles?. 
(No.) Can y^ have a right triangle that: * hot , 
Isosceles? (Yes.*) Thsct Is isosceles? (Yes.) Is 
eveiy isbsfceles triangle a' right triangle? C^fo-) 
Can an equilateral triangle be a right triangle? 
(Ho.)/ Can a right t:gLangle be equilateral? (Uo.) 

Some • Important iS^eas are : 

a.._Tr right triangle . has a right angle. 
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two congruent angles 



b. An Isosceles trlEuagle has sides and 



An equil&eteral triangle E>s 'three congruent sides 
and three congruent angles ; . 



Pupil > s IgoQky page 38 ; Right TrinngTe 

^. ^ A right -triangle lias a rlgfa-t .rnigle. 
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Right Triangles ^ 

^ Here w triangle ; ABR and line segment 



BD; 





Are Zbda and /L^DR <:;ongruent? ' ( Yesj No 

Are BB^ and BDR right angles? (^^^ No 
Name two right triang^. ^AOB A BDR ' 

Aretheseright.trlangles congruent? ^ CvesJ No 



S 
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Pupil book^ page '^9} Isosceles ' Triangles . ^' * , • • 

-An Isosceles t;rlangle lias "bwo 'congraeni side;5. 

An isosceles triangle ]ifi% "two' congruent sides 
-and tvor congruent angles., X" 

-Pupil^s book> page kO t EgTiil-ateral Triangles . 



An ecpxilateral triangle . hai;s three congruent 

sides. ■ ^ 

. / . ■ 

Pupil's book 3 pages ^1-^3: Beviev " 
Ideas - 

The i>ertinent ideas shown above axe reviewed. - 



\ 



Ideas ^"^^*=A. . • ''-^^^ 
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^Isosceles Triangles 



H 




M 




Is HM congruent to MT? 

How many congruent sides does A HMT have ? 

Is A HMT an isosceles triangle? (Yes) No 



2. 



Make a tracir^f A HMT. 

Fold it so that the tracings of MH and MT fit on each other. 

. Is ^l^iHT- congru§^tto i^^M^ ' ' (ves) Mo 
" ^how many ci^ngruent angles does A HMT h.aye? 







3.^ An iso^cel^ triangle has e 2. 


congruent sid^s and 


'2. congruent anqles. 





kmc. , : ' 
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Equirateral Triangles 




7 



Mark off K on the edge of a sheet of paper. 
Is your copy of RS congruent to Rt? 
Is .^ST, an isosceles triangle? 
Is ypur ^(Jpy of R^^^ also congruent to iT? 
Are the three sides if this trl^ingl^ congruent? 



A--. 




all three sides 



No 
No 
No 
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congruent is called an equilateral ^iangle.^ 

Is ian equilateral triangfe alv(|h^>^^ (ve^ 



No 
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Review 



/ 




A 




B 



L Figure A BCD is a square. . 

:braw^ -AC ■ . ; , 
Name the two tr iaiiolBs you see. 2^ A DC ACBA 
Is Aacd an isosceles triangj ie? ^ 
vNamerts (»rtgruent sides, arki DC 

Is AACD a right trlahgie? ^ 
s AACD an Isosceles right triant|le? 
Is AACD an equilateral triangle? . 
Do you fhink AACD and A ACB are cofTgtUent? 

•V ■ ■ 

91- 




^4 



ERIC 




esj 





No 




Review 




^ 



B 



^ Look at quadrilateral A 
Draw AC; ' 
y Is AACb' iS0SGeles? - 
Is AACD a right triangle? 
Is -AACD eqtftlateral? 
|s AACB equilateral? • 

Are aB, BU, and"^ DA congruent? 
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Is ABG^ a square? 
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Review 




•' D 




4^. - i- _ > 



3. Lookatquadrn^ 

Is .Z.ADC "aj-ighi ^Kgle? 














Is Z-ABC'a right angle? ■ 






No 








■ ■ ' . 


4* Draw AC above. > - 


■ — T*".- 






Is AADS a right tri^ 




■ ® ; 


No , 


Is A A W5 isosceles? ^ 


■ .■ ^ # 


\ Yes 


>-:^ 


Is AADjC congruent lb AABG?^^^^^ 






»; No 
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'it Enrichment Activities - 



Pt^epare a supply of corigruent ^equilateral triangul.ar " 
regions of tagboard. one $or each child^ <, The triajogles^ ■ 
.should be' ahout .'ii' inches on aside.' Have each- child. . 
•make* six congruen-t copies, put of construction paper. - . : 
The vay-to make a copy is:-, (l)- use the' tagboard -■:■*;>■ ■ 
model to locate the vertices- on. the paper; , (2). - coning ct^ " 
the ..vertices 'with, th^^elp of a 'straightedSge;''.^^^ gut^^. p" 




r 



■.' step- (l) 
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iHaye the oiiilctren ccmibin^ "ttieii- ecpii^eirfc, to; const^juct 
' the familiar tiling pstftern: - * 



7v 



87 



I 






Chaftter II 



ADDITION AND SDBTRAC 




REVIEW AND EXTENSION 




This - chapter is primaxily a revlev and extension of 
concepts and skills already introduced in Grades ' .1 and 
2* in general, roller ' discussions of these* concepts. . / 
ma^be found in the Backgroxtdd sections of the chapters | 
for ..these "grades - * .However, we give here a 'self-contained 
s^rq^ey of all^these. ideas. r I 

Sets . Se^idn -II -1 "of the present, chapter re- 
ews ideas and« terminology associate'd with sets • 
s. simply a collection oS things- The things. * 
bgjpLonging to a set are called its Hjtembers , A set -may 
he defined by some property common to its members (the - - 
set of all books on ttCis -shelf ; the set of all whole 
^numbers):.- ' Sets may^ also consist quite iiiirelat$4 
-'T^objects and* may be defined by siijily listing H:heir 
I meiEbers^ as in the set: ''*.--" , 

{t»he number . 5 > Tuesday, the. moon} / 



- - It ia customary in mathematicis to use .braces f • 
as- above, ^ to symbqlize the set of members listed^ 



It i s possible for a set to have only- one member."' 
Thris, the set ""whose only member is the * number 0* ' 



would be denoted' 



There is also one sp|ecial set called the empty set , which 

by definition has ric^'^ members at all The empty set * 
. ' . " ' , 

may.be symboiized simply as £ ' }^ or as 0.. - \^ 

* J)o n^t- confuse zero, as -the number of members in ^ 
i^he- "engpty set with'the number zero as .a member of the 

set / ■ , . ' , ^ ■ J 
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One set. A Is a subset of another set B if every 
" meznbejj . off A. Is also a member of "Another vay of 

say^^the^'sajne thing is, "There is no member of A 
\vhi<^^^ noti a* member of . B". Inhere are two special 
cases of this definition. Pirst^ any given set is a 
subset of itself (becaixse it fits the definition of 
subset: every member of a given set is also a meinber * 
of that sett)* Second,' the eng)ty set is a subset of 
every set, because ail the members of the eii5)"ty set 
(there aren*t any!) belong to that set. Or, vhat is the 
same thing, there is no member of the empty set which 
is not a member of any set". , 

/f 

Comparison of Sets .. We caai compare two sets by 
pairing the meanbers of one set with those of the other 
(insofar as is possible^ ^ 5!or example, let the two 
sets be 

. (*.n,0) [ ,n,0). 

We may pair the members of -these sets in a variety of 
ways. One way is: 



» ■/■: 



□ ^ ■ — ' 

G— 



This may be read: "The star is paired with the triangle, 
the square with the parallelogram, and ^the 'circle^ with 
the 'dot." - ' * . ^ . -j " ^ 

Another way is: 



This may te read: ''The- star is paired vith the parallel- 
?5^eSn;~tHe' "square^ vith the dot," axid the circle vith the ;, 
triangle"- V 

; When such a pairing "comes out even", so that no 
meinbei: of either sdt is left without a ^partner from ? 
the other set, and .also so that .no memher of either 
set has more than one pairtner , ve say that the two , ' 
sets have heen placed in one-to-one correspondence ^ 
Note that ve do not say that tvp sets in one-to-one 
correspondence are equal. We say that two se€s are 
equal only if they are identical,- i-.e., pnly i^ they 
have the saT ne members . 

- If two sets can be placed in. one-to-pne correspondence 
ve say they. are equivalent > Thus -the two "sets above, 

* though not equal, are equivalent. . The one common 
property of these two sets is their number property . 

% They each have 3 members . . 

Let "US look at another example . Let our two sets 
be {1, 2, 3] and { }. !ntierevare several ways 

"of pairing members of the first set* with members of 
the second set in a one-to-one fashion. One of these, 
is indicated by : \ " * - * 




Note that in each of these pairings, one member of 
the first set is not used. 

When"" every one-to-one correspondence betwfeen two 
sets lieaves at least one meiriber of the first unused, 
we say' that the first set has more members than the 
second and that the second has fewer members than the 
first one. 



'Lei; us exiaibitJ the relations among these statetaents:* 



"The first set has more 
members than the second. 



"E>e first set^is equivalent 



to the second. 



"The second. s^et has fever 
members than the first." 



The ntanber of members . . " 
in the first set-T^^^ 
greater than the number, 
of members in the second. 

The number of members -^IfS** 

' — • - ■ 

the .first set xs equal ^ ^ ' "i^'^^J 
to the tiumjber of mem- . 
bQfs in thie second. .. >* '. 

The number of members 
in^^the ^second set *is > - 
le s s than the number of 
members in the' first . 



To t€llce a set and 

7 i ' 



' Joi^i^S and Removing Sets , 
join it to a second set .means to form a nev set vhose 
members are all those of the first, .sei; "togelibLer with, 
all those of the second. The new set.. is called the ^ 
union of the two given .sets. \ Example;' 

First "set r • {a/jb^ c] 



'Second set; 
Union: * . 



<i3 



In this example 'the firs'H^^sert and the second set ^• 
are said to be disjoint: '^liat i"s^ these two sets 
have no members in common^- . "Wh.en this happens ^ the 
number of membets ih the. -first set plus the numbe'r ^ 
of members in the seccyftd is *t^ ofjj^mbers in 

their 'union; so we (in the iabove exampife) the 

addition fact - ^ * i 

..■3 +-2 = 5-.: •■ . 



Thus, the' joining of disjoint sets serves as. stn approach 
to the adding of numbers. 

In the same vay, remcfving from a given set one of 
its subjSfets seorves^as an approach to subtraction: 

Given set: (a, b, c, p^^q.}_ 

* Subjpet removed: Cp^ 

' ■ Set remainirig: . {a, b, c1 ' 

'■if. 

Here the corre^onding subtraction fact is: 

When ve first join, and then- remove from the union, 
. the same set X as ve did in the above two examples), 
the result is the set with which we started- This 
inverse . relationship between first joining andr then^ 
removing^ a given set is reflected in the i.nverse 
relationship . between fiisst add±ng and then subtracting 
a given number. ^ The above , examples indicate that when 
we take 3 and add to -it 2, and then subtract 2 
from the sum, we get bade the same number, 

J ^ ' ' . ■ 

We need to lociK: at -this in the other sense, i.e., 

starting with a given set, theri^ removing some subset,' 

and finally replacing th^same subset. This will 

suggest ^a connection with f ir&t subtracting a number 

from a given number to obtain a difference, then adding 

the ' same number to the difference to get the original 

gi-tten niimber as the final result. Let us start with 

the given set (a, b, c, p, q}. It has five members. 



If jwe remove the Bukfset (p^ q) vith its two members, 
•the elements -not removed form the set (a, h, c) 
with its three members* We are reiaiinded of the sub« 
traction fact: 

^ , .5 - y = 3- 

-If now we join (p, q} 'to "{a, c)^ we get the set 
[e, b, c, q] as the \inion. So we liave the original 
given s^t as the -union* /Wow we are reminded of the ad- 
dition fact: ' , ' , 

3 + -2 = 5- 

Inter secti ons of Sets * Section II-l introduces 
the ide^ of intersection of sets. The intersection /of 
iwo sets is the set consisting of the members which 
belong to both ^sets as suggested below: 




More precisely, the ' i,ntersection of one- set with 
- aiiother set has as its , members those things which 
belong both to the first -set and to the second. Example 

Pirst set'? > < (a,.- b, c, d) 

Second set: ' ^ £c, d^ e3 

Intersection: • .-(c^ d} 

Since the crnmion part of two streets is called their 
"intersection", this fa'tt may help children grasp 4die 
'idea and the term* 
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■ i 


1 ' " 


.J 












• 



, There is pne subtle point to note in connection 
with inlJer sections: ^ the set of all memhers comnion to 
two disjoint sets is empty ^ so thej intersection of two 
disjoint setfs i^ the empty set\ Thus," we may speak 
of the intersection of any two sets • may tr may 

not be empty. , 



- The ' ifumber Line , 
hers 0^ 1, 2, 3, . . 
points on^ a line, as shown helow: 



Weyaiay represent the whole num- 
"bT means of e equally spaced 
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ghe: nuyber line is useful in many ways. ^ For one thing, 
it helps visualize the cornparison of numbers: "greater 
, than" corresponds to "to the right, of", aiid "less 
than" corresponds to, "to the left of". 

Addition is easily visualized on the number^ETS^ 
The result, 

of "taking' 3 and aiding to it * W is pi'ctured on 
the nxjmber line below as taking ^ steps to the right 
"(begi'nning at O) and then taking h more steps to. 
the right, thus: ' . ^ 




The fact that- in this way .ve arrive at "thfe point 
labeled "7" illustrates the addition- fact: 



The -subtraction fact: 



"can be illustrated thus ; 



3 + ^ = 7. 



7-2 = 5 



\ 



1 



8 



The number line also c^ be used to show the 
coi3au1;aoive property . of addition • For example, we can- 
visualize the ^ateiijent. . , . * 



3 4 H_ 3 



in ^"tijiis vay: 




4 + 3 



/ 



Latter the num'beiy'line will offer a very natural 



way of picttiring the extensjlon of the jiumber sys;tem to 



include the -eegati-^e integers. 



-3 



-2 



-1 



the rational numbers, and, at a -'considerably later J 
stage, "th^ irrational nuntbers- (like V5" and :r). 

The Addition Chart. An objective of the p^resent*^. 
chapter iNs mastery of the basic addition fa^ts. These 
Lready been introduced in Grade 2» In 



facts ha\ 

Section II-3 of the present mbapter*^ they are summarized 



in an addition chart or table • In using thl^ chart, 
the first nxmber of the pair indicates the row, and • 
the second the column, in which the-'sum of these numbers 
will be found. For instance, to read the fact 

^ . 5 + 8 = '13 

. from the^-^iable; we' look atjthe intersection of row 5 
^ and column 8 to^T^v^t^^^^^ sum I3. 

If we interchange row and coliimn (that is, look 
in row 8 and column 5, instead of in row 5 and 
column 8), we agaj.n find the same sum I3: 

8 + 5=5 + 3, 

which is an instance of the commutative property of 
addition. In general, the commutative prop'erty of 
addition' is reflected on the chart by noting that 
interchanging rpw and coluimi does not change the 
number found in the table. 



11*1. Sets ; Joining and removing 

Objectives : (a) To review iniportant ideas associated 

with sets and subsets, 
(b) To extend the ideas^of Joining and 

removing sets, the relation of -addition 
and subtraction to these s^t oj^erations, 
and the use of eqxiations to descirihe 
these relationships." x 
Cc) To introduce the intersection of sets. 

Vocabulary- (Heview) braces, intersection,^ disjoint, set 
member, . en5)ty set, join, union^ subset^ 
removal, equation. ^ 

Materials ; The materials below are listed a, b, 

and c to correspohd to specific suggested 
procedures in this section. 

(a) A variety of manipulative object^s 
including materials for the flannel 
board (e.g., animals, trees, . fruits, 
stars, flags, and hearts ;^ blocks, ^ 
disks, -boolts or various sizes and cplors, 
etc. 

(b) (None.) . * ' 

(c) 9 colored au^os o^ pieces of paper: 
k- red, ^ * blue, and" 3 green with 
masking tape on the back. 

' A red crayon, a blue crayon, and a 
green crayon (children). 

Sxjggested Procedure : 

(a) Although the vocabulary, is not new and the ideas 
will be extendei-in subsequent sections of this 
chapter, an ext^sive review is suggested. 
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Assemble various kinds of sets in order to provide 
opportxmities for* precise descriptioriis;yf or examieyv 
"a set of blue stars on our flannel boM-d'* in^ead of\ 
"a set of stars". Using three sets \h &ts>s^ books, \ 
tvo of vhich have different colored covers and the' 
third set with only blue covers, you could ask the 
chll^en to choose a set of story books and then to ^ 
choose tj^ set of story books with blue covers. In 
the first case they might choose any set and be right, 
but the more specific description allows for the choice 
of only one set. 

Select a set of three or four boys antj girls. Write 
their names on the chalkboard; for exainple : Ifery,* Jane, 
Bob, Bill- Ask children (other than the members of 
the"* set) if they belong to this set. Enrphasize the 
i^dea that ojipLy Mary, Jsuie, Bob, and Bill belong to the 
set and therefore are called members of the set- It 
should be clear that the set consists of Mary, Jane, 
Bob, and Bill sin5)ly because this was the set selected 
by their teacher for discusslSn. Children should not 
believe that members of a set must be related in some 
parti c^ar way othef than the fact that they axe 
members of the set. 

Follow by considering all the children in *the classroom. 
Ask the children to describe that set and name people 
or objects that do not belong or are not members of the 
set. Then cons^er possible subsets.^of the set of 
children . 

What name do we use for the set of girls 
in the classroom who belong to the set of 
•children in our classroom? (Subset.) 

Describe other subsets. (Set of boys in our 
classroom, set of children with blue eyes, 
set of children with brown hair, etc.) Can 




'you call the"' set of children in the first- 
. row a subset of the set of children in our 
classroom? (Yes*) How do you know? ^ (Be- 
cause eve^ry child in the first r^ ^"belongs 
to the set of children in our classroom,) 

Is the set of teachers in tiiis room a subset 
of the set of children? - (No.) Determine 
if other people and objects are subsets of 
the set of children. fe.g-, books, chalk, 
parents, principal, etc.) 

Continue the discussion using the Pet Shop picture on 
page kh of the pupil's book. Have children turn to 
this picture and describe things they see in the picture 
Encourage the use of\"se^ lahguage" such as, "a set of 
3 pxoppies, " etc' ^•^-v.,^^ 

Pupils who have visited pet shopc may be given an 
opportunity ^ tell some of the things they have seen 
there. Also provide an opportunity for children to tell 
about some .of their own pets — particularly unusual pets 
they may hav^ . 

■Redirect children's attention to the picture in the 
pupil textbook. Use ^questions such as the following 
ones to inventory children's grasp of in^DortanV ideas 
associated with sets. 3e watchful for^ ideas that may 
seen to need clarification for some children. 

Describe the set in the picture. (Set of 
.animals in the window of a pet shop.) - 
Is the set of p-jppies a subset of ;this set? 
(Yes.) >^ • ^ 

How do you know? * (Each puppy belongs to the 
set of animals in the pet shop window. ) 
How many members in the subset of j>vop'p±e^7 (3^ 
Can you describe a subset of Tovr members? 
(Cats.) 

Of two members? (Monkeys*) of a single item- 
' ber? ("Parrot.) ^ 
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Describe the set of turtles in the* Pet Shop 
vlndow. (The empty set,) 

How many i^embers are there in the set of i 
pets in the window? (lO*) - 
Describe the- set of fish in. the Pet Shop 
window. (The en^jty set.) 
How many members in the set of pets on 
•the floor? (Z) 

How m a n y members in the set of pets not on 
the floor? '(3)' - • 

§ 

Pupil' s book, pages %h and 

Page kh is to be used in the discission above* 
Page may 'be used by children independently. 



It; 
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Subsets. 



> 





"^APPLE 




' baWana , 






1 


' ' *' f 


'^BLUE 


^g^pT) 


BABY ' 


^purple)/ 




BOOK 


(p^T) 


« 



Set A 



1. The words in the box that begin with a are a subset of Set A. 
.List the members^f this subset Apf> /<s 

2. The words that betfnVith _b are'aiso^subsetofSet A. 
List the members of this subset 'Sanctrtct ^ B /i4Cj 

3. Ring the vwords that begin wfth ^ How many members in this 
subset? ^ 



4 bescribejhe sbbsel whose m^bers are words that begin with z. 



s'sbl 



T 



5.. Ring the words that begin with ^r. How many members in this 
^subset? 3 



List the members. (^K- gen^ Giraf>&-j gjgyyss 
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Union of >Se-bs^ -. , .v. 

Ill-gstra^e -the union. of sets 
(e.g. , the set of ^chalk Joined witli the se''t'^t>f '^erasdts 
'^•Following by using the s.et of boys Joined, w^-th'' -the- set of 
gii^s-) Describe the new, ,set^ -the -imion of Vthese'tvo :se^ 
as ttfe set of children in ppx room* " " ^ , v 




4 . 



Gradxaally toove avay > from'. fnanipuZation material^ r.nhS; the 
children themselves to^'sets' which can be'^i'epr^^e'OTed'an the 
chalkboard. ■ ^ • \ ^/-^.V ,^ 

Set A, . . ,. Set: B Ufid^on , of . W "^^n '1 

X A -^^^ / vCZJ O • 5^.A^■^^"xZZi^C^ • 

Continue with other illustrations such as: : \ ^^s?, v ^ , 

. Set A. . 'Set B • Union of A and/ 

■ b, c d,^ e,.: f ^ a, b^^ c^^, ■-d[>*' e^^ f ; 

In every case, ask how mar^r membei^s'in Set^^'^Aji^ in Set' >B, ^hd " 

in the union of A and . B. This will lead iliatu^ally. "into / 

.the writing of an equation which- describes the set s^tujition. - 

In this ckse* "3+3 = 6. -;^ ' '^^'^ 

* ■ ' • ' ^- 

Pupil' s book J pages - hT t 

' . Use these pages as a check on the children's 

. grasp of ideas related to the union of sets/and ■ 
0 the writing of 'an equation that describes the 
•union of two sets. 



V. 

, . * --..V. 
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Union of Sets 
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Set A , - Set B 

1. How many members are in Set A? 

2. How many members are in Set B? 

■ I . ' ■ ' ■■ , - 

3. Think of joining Set A and Set B. 

4 

When we join two sets we have a hew set called the union of the 
two^sets. ' - r 

Draw a picture for the union of §ets A and B: 









" ^ 






X / 


X X- 


•> 




X 




X 


V 










■ 


. V 



How many members are in the union of sets A and B? 7 



Write an equation for the two sets and their union. ^ -f- ^ — 7 




V 




, Set :i - • - >:5et Y 

■.y ' ■ ' ' ' 

6. ' -How many members 3re in Set X?> ' XI 



Set Z 



7. How maQ^jpenttefSE are Y? ^ 



8. Draw a picture for theiinion of- sets - X and Y. 




9. Write an equation for X ^and Y and their union. 



10. How many members are m ^et Z?^ ^ 



A 



11. Draw a picture for the unioa of sets Y and^Z. 











X' X 




- X 




1 J 







12. Write an ^uatioh for Y and 2 and their union. 



lis 
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► Removing a subset . ' ' ' 

^•.''ELace a set' of colored blocks on-.tfie desk -' l green, 
2. blue, 3 "yellow/ and h red blocks (or. -some similar' 
arrangement). Have ±he-set described and the number .' 
of members^ in the set identified. 

Ask the children if each set -of colored blocks is a 

subset of th& set of blocks. Then ask one. child to ^ - 

remove from the set of blocks the- subset of yellow 

blocks and tell how many blocks^ are -in this subset.^ 

■ ^ ^ * 

Ask another child to describe .the set that iS left.. 
Continue the discussion so that the 'children see that 
from the set of green, blue, red and , yellow 'blocks 

(lO faiemliers) the subset. of yellow blocks (3 members X was 

f ^ .0. , 

removed; it^ was not removed from the set of green, 
^bl;ae, and red blocks (7 . mendDers) , v 

One way^ to-help* childa*en see what has happened is "for you 
■ - - . ^ ■ ' - :v 

.to remove the 3ubset^df yellow, blocks from the table 

so that children^ ^ee . only green, blue, ^anA* red blocks'. 

Ask a^ child to. remove a subset of yellow blocks from ^ 

this se1^. (Of course, he cannot do this.) ^ ^ , 

-Returning the whole set to the de^^.ask a child to 
re?mov^ the- subset' of ^ue blocks and describe the ^ set 
tSat is left.^ > >' ' • 

Mary, will you describe this action? ' Wiat " 
- . took place? What 'did' John do? " ' ^ 

Be sure, that .the child responds that from the'^set of 
green, blue, yellow and^red-^blocks, Jphn removed \the 
siibset of , blue, blocks . Follow jthis with-, a description 
<yS the action in /terms of .the number' of members involved- 
(Started with -a set of 10- members. Removed a subset 
of 3 members- The set remaining has T members.) " ^ 

Follow a similar .procedure -with the s-uv^et of green 
blocks, the subset of red blocks and the^icpty set. 

Suggest that a- record of what has been <^ne be . corapleted 
on- the chalkboar<i. ' > * . 
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iTemoyjng a Subset 

r. Look at these pictures. 




i 



Set. A " - 
How many members are m Set A? 7 




ubsel , B 



. 2. 
3. 



How many members are in the subset being removed? " 3 



Draw a picture of the set that would be left when Siibset B is 
removed from Set A. 



K X 'X 



4.. How mafny members are in the set rerpaining when Subset B Ts 
reitioved from Set" A? _±/^_2^__^ , • 

5. \flfrite an equation which describes the set remaining. 7—3 ~ 

6. Look at these pictures. Ring a subset in each picture and write an 
. equation for the set remaining. 




^ - ^ 5 









D E 




* G H 


I - 
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/jane A 


Bob 


/ SaJly 


Mary 


' Joe 1 


Ann 


VBiliy 


Charles 
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^Number of "members 

" * in -the sef 

< 


'Number of members 
in "the subse-b 
- removed * 


ITuniber of members 
in -the set 
' reqiaining 


10 •■ ■ ■ ■. • ' 

■- 10 . 
• ' lO 
* 10 

1 ^ 10 _ 


•3 (yellow) 
2 (blue) 

4 (red) \ 

0 (en^j-ty se"b) 


/ 

? . • 
8 i 

6 
10 



Aslc differen-b chaldren t^o wri"be -the equa"bion for eacb 
rov\on -the cHarl;. The no-bation shoiild look like -bhis: 





10.- 


3. = 


7 




10 - 


2 = 


8 




. 10 - 


1 = 


9 




. 10 - 


h = 


6 




10 - 


0 = 


10 



En]phasi\e 1:he fac"b "thai;, "the "union of -the subset; removJsd 
and -bbe -se"b remaining is -the original set. Egua-tions 
, »^^cribing^i"bhese.„se"b si-bua"bions can b e '^ gj .ven by the 
ychildren, i.e., 3 + 7 = 10, 2 + 8 = 10, etc.\ 

^8: Ksly be used at this time.. - 



Pupil ^ s book, page 

-y-r^ 



More about ^ Jd'iningy^d Removing ^ 

Draw on the chalkboard a se-fc of '7 sa%)le objects of 
/yoTxr oxjn clioice. Ask children to describe the Siet. 
-Draw anoH^her set of 7 ^diff erent ob^Jects and ask the 
children to describe this set. '* ^ \ 

. Mention t^hat it would be convenient to be able jto 
refer to these., sets in a simple way, without descriA)ing 
them. Ask for suggestions-. Hopefully, some chi3,d will 
STOggestt. \"Set A" and "Set* B" as used'^in -s^srevious 
leason^. * * * 

- - - ■ - : 

'Label the sets draxm on the cHalkboard "So-'t^. and 
I '"SSt.-'^". Indicate to ^the children that v-^- of ten use 
capital letters, in^^this InstaAc A and B, to refer 
to parti d^ar sets . ' * 
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Ui^lay a se-b of -bhi-ngs £Tom your^^ieek* such as a ma-bhe- ' 
r matics book^ a pejL^H^ a cbaiy^^ Said a ruler. W3ri-be 
" the following •ion'' the chalkboalrd: ^ ? 

, Set. D = {mathej^tics book^ "pencil^ chalk bpx," ruler] 

Explain that you have used "braces" to enclose 'the names 
of the meTnbers of the set of . things from your desk. 

Call pupils^ attention to- the fact that- since we refer- 
red to the first set as "Set A" and the second set as 
"Set B", we used some other letter to refer to the 
set of things f rom^ your desk. , If we use* the ""same name 
for different sets^ we could not distinguish between them- 

i . 

Easily. . - " j ■ . 

^o^^ write the following on the chalkboard: . ' . 

J • (pencil, ruler ^ mathematics boo^j chalk box] 

Bring out the idea that w±Lat you have written on the 
chalkboard' was ^wtonded to name the members of the same 
get of ^;hings from yoixr desk, but in a different order 
than before. 'Therefore, it is the same set as "Set D" 
and not a different set. The order in which we list 
the members ^f a set is immaterial. > . 

^pil' s book^ pages ^9 - May.be used at this 'time. 

Your own Judgment will guide yo\i in deciding -to what 
extent children ' can work" independently, and to what extent 
they wilX,need to work together with you. *- 

^Further Activities ''V * . 



1. More able children may find it interestl^ to form 
all the subsets of . a given set. Have them consider 
a set of children's names, for example: 

{Bob, Tom, Sue] ' ' 

Here are listed the 8 possible sulfesets that can 
be formed from the given set: * - 

Subsets with 1- member each: [Bob] 

[Tom] 
■ ■ • ■ {Sue} 
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Subsets -with- 2* menibers each: (BoTa, Ton} 
• • . . CBfib, Sue}' 

Subsets witH 3 members each: [Bol>, Toin^ Sue} 
SuTDse-bs wl-th . O members each: The empty set 
(Don^t forget .this onet) 

For this set o£ 3 things — and-^for aay set or 3 . vthin^s 

there etre 8 subsets^ ' . ' ^^^1^ 

2* The roUoving table summarizes the number of :subsets 
for sets having a specified number pf members: 



Humber of 


members 


^umber of 


in the 


set 


possible subsets . 


0 




' . V ■ 1 ... ' 


1 




2 


2 




> 


3. . 










■ ■ 16 . 


5 




32 ■ . J 


etCj 




etc. 1 




— * 





(Using more jsofphisti edited mathematical symbolism:- 
if n represents the" number of memhers in a set, 
3 . reRresents the numbey./of possible subsets of 
that §et, 



112 



( ■ 



Union of Sets 

L Set A = {lamb, pig, dog} 
Set B « {cow, cat} 



Ring^ihe^et that is the union of sets A and B. 

{lamb, horse, pig, dog, cat} {lamb, pig, dog,^ cat, goat} 



{lamb, pig, dog, cat, cow} 



{cow, cat, lamb, dog, fish}. 
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Set C = {book, pencil, eraser, crayon} 

Set D = {clip, tape, ruler} 

Ring the set that is the union of sets C and D. 

{cr ayon, ruler, pencil, eraser, tape} 
{clip, ruler, book, crayon, pen cil, eraser, tape} 
{tape, ruler, book, pencil, eraser, cri 

Set E = {rubber, tin, doll} 
Set F={ball, kite, bat, car} 
Set G is the union of sets E and F. 
Ring set G. 

{rubber, tin, ball, car, doll, car, kite} 
{car, rubber, tin, doll, ball, kite, cap} 
{kite, doll, ball, rubber, tin, car, bat} 
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Removing a Subset 



Set R = {dress, hat, sock, shoe," coat} 

S6t T is a subset of Set R. , ^ 

Set vr = fthoe, sock} " ^ 

Ring the set remaining when Se^T is removed from Set R. 



{sock, shoe} Cjcoat, hat, dress} J) ^ {hat, shoe, coat} 



2. Set V = {dolf, wagon, ball, house, crayon} 
Set W ={ball, crayon} 

Ring the set remaining when Set W is removed from Set V. 



{house, dog, cat, bail} {crayon, ball} (j^gbn, doll, house}^ 



3. Set F = {0; 1, 2, 3, 4, 5, 6} 
Set G = {6, 4, 2, 0}. 

Ring the set remaining when Set G is' removed from Set F. 



{3} 



{2, 3> 4> 7} C"^ 1, 3}^ ' 




4 Set H = {0, 1, 2, 3, 4, 5, 6, 7, 8}^ 

Set K is the-set of numbers l^s tfian 5. 
List the members of Set K, O, / , , 3 : ^ 

s . ' - ' ' ■< 

RVnq the set remaining when Set K is removed'from Set Fl. 





{5, . 6, 7, 8} 3 {6, 7, 8} {0, 1, 2, 3, 4} 
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5. Set P -{11, 12, 13, 14. 15} 

Set X is the set of numbers less than 12 inset P. 
List the members of Set X. // 



Ring the set remaining when Set X Is removed from Set P. 
({12, 13/ H isT) (13, 14, 15} {14, 15} 



6. Set M = {20, 21, 22, 23, 24, 25} . 

Set H is the set of numbers greater tfian 23 in set^ M, 

List the members of Set H. - ^^'j^^ 

Ring the set remaining when Set H is removed from Set M. 



{20, 21, 22, 23} 



{24. 25} {20, 21, 22} 
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• (c) Intersection of sets ^ 

Th^s f tfr the. experiences with Joining sets have -been . 
restricted to the case of disjoint sets; tha^ is, to 
sets having no members in coxanon. Now we are going to 
consider sets which may or may not be disjoint. 



i 



present the idea of the intersection of two sets' 
write the word intersection on the board and ask if any- 
one can pronounce the word, tell what it means, etc. 
If sa, in what context? The e:q>ected xe^ponse is that 
\^ch relates to two streets. /If it is not given, lead 
them into a discussion of the intersection formed by 
twp streets. For exaaiple, one street might be called 
Main Street and the other Oak Avenue. Draw this diagram 
on the boapA; and place the colored A\ito*s as indicated: 











Km 


S2K' 








1 





Identify on the diagram: Main Street,; Oak Avenue, and 
the; dashed region called the' intersection of Main Street 
and Oak Avenue. « 

Now ask children to identify the members of the set of 
cars thart are on Jfedn Street. ^ (The . ^ blue cars are 
members of this set as well as the 4 red cars.) (6^1 

Next ask children to identify the piembers of the set of 
cars that are on Oak Avenue. (The 2 blue cars are 
members of this set as well as the 3 green cars.) (5^) 
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"WhictL cars aire tnembers of "botli se1;s?" (2 blue 

cars* ) . ^ ' 

Which cars are ±n "the ia-bersec1;ion of Main.. > 

S"bree"b- and Oalc Avenue? (2- .blue cars.) ^ 

The se"b, each* of whose members belongs "bo bcth, 

of "two sei;s, is called, -fc^ ip.-tersec"bion of. "these 

"two se"bs • . 

• Develop anoliher illus-bra-tion caf in-bersection of setvs by 
"using i^vo se"bs of childreil having several jnembeors in 
common. If a"t all possible^ use overlapping se"bs drawn' ^ 
from "the classroom environmen"b^ such as a reading igroup^ . 
and a ma"bhema'tics gr^oup- -'Record ■the members of "the ^ 

se-fcs on "the chal. kboard, • sxich: ,as : . * , ' . * 

**■ ^ - ^ •■ * ■ "*■ ". • 

Se-t A: -{Tom; Joe^, Sue/, Bill, Jane} 

Set 35— {Bob/ Sue, Ellen, Jane, Ted, Tom} . " ' 

Which members . of Se"b A are also meinbers of , . ; 

- Se-b B? (Tom, Sue, Jane,) \J 

"Which members of Set B are^ also members ,of 
Set A?^ (Tom, ^ Sue, Jane.) , ^ 

^ Heme the . menibers of the set that is the 

■ intersection of Set A and Set ' B, . (Tom, * r 

J - * Sue, . Jane.) . . ^ * r ' / *' 

. " • How many members are. in Set A? (50 ♦ 

How luany members are in Set -B?. (60 , 

How many members are in "the union of Sets "A . ' 

and" B? (8^ ; • 

If the children ' say ^ 11, which vJJJL probably happen, 

ask the children -who are members of Set A and B 

* - ■ 

'to stand. They will discovex "that only 8 children are 
standing. If they cannot explain that the difficullgr * 

■ 

arises because Sue, Tom, and Jane are members of- both. 

sets, you may help them in this way: 

. ■ ■ / . ^ - . 

Represent 2 sets on the chalkboards 

* - ■ ■- 

X X X ' iX..-X'**X . - ^ 

XX XXX , 
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When two sets have* no members in conAion, ve can^Tind 
the nxmiber of members in the union of these sets "by 
adding the number of members^ in the first set and the 
number of members in the- second set. In this case 

6 = !!• There .are 11 members in the union of Sets 
A and B. " 

The situation in which we used children is, different 
We can say that the set s^ look like this: 




The§e sets are Tntersecting sets. . Ofeat means that they 
share some members. They are jnot disjoint sets. When 
sets Kaye iio members iii common, we call them disjoint sets. 

Briaig' out the idea that we can add the number of members in 
two sets -to find the number of member^ in the xmion^ 
only *if the two setrs are disjoint.- Ask thei children if 
the two sets in^the second Illustration are d'isjoipit. 
• (No.) ■ Then ask how we can find the numher of members in-* 
the union' of two sets that -are not disjoint. Emphasize- 
that we can add the number of memhers in the two' sets - 
and then- subtract the, numher of members in t^e inter- 
section. ' , 



Write: 



As a final illustration use a situation in which two 
sets are disjoint^ i»e.^ they have«no members in common. 
For example^ 

Set X: Cde^, penckl, ^button} 
"^Set Yr {chair, pen, hat, ball} 



Which members of Set 
Set Y? (None.) 

r 

Which members of Set 
.Set X?^ (iTone.) 



are also^members of 



are also memb'ers of 
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Name -the members of the set "that is tlie inter- 
section of Set • X and Set "^Y. (No members ♦) 
* Are Set X. and Set Y disjoint sets? (Yes*) 
What is the 'intersection of tvo dis^^int sets? 
^ (The empty j5et#) 

Redirect children* s attention to the Main Street— -Oak 
Avenue diagram on. the chalkboard* Ask them to open their 
textbooks to page 52 . Work together ^n answering the 
questions abotrt the picture'. 

Pupil^s book, i>ages 52 - 3h : ^ May be used for either 
guided, or independent vork, depending -upon the ability of 
the childrei^^in your class • • ^ 



Intersection of Sets 



Street . 



iUh. J.I 



1. 



Use the picture to^answer these questions. 

How many cars are on Main Street but not on Oak Avenue? 
Color each of these cars red. ^ 

> . 

How many cars are on Oak Avenue but not on Main Street? 
Color each of these cars green. 

How many cars are on Main Street and on Oak Avenue 
at the same time? . . . ... : . . . . . . . . . . 

lor each of these cars blue. . 



JTotal number of cars in the picture: 
Total number of cars on Main Street: 
. Total number of cars on Oak Avenue: 



Number of cars in the intersection of Main Street 
and Oak Avenue: 



Explain each of these sentences in rePation to the picture: 
4 + 3 + 2 = 0 ' ' 



3 
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2. Here 
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How many girls are in each of these suteets: x 



The set of girls with bows and jump-ropes.* 

The set of girls with 4x)ws but without jump^opes. 



The set of girls with jump-ropes but without bows. - >^ 

A re each two of th ese th ree sets d is joi nt ? 

Write an equation for the number of girls all together using the 
numbers of girls in the three subsetsr - - / 



Draw a ring around each of these set's: 
The set of girls with bows. This set iias 



members., 



members. 



The set of girls with jump-gropes. This set hjas ^ 
Afg frtese two sets disjoint? ' V i ^ 

How many members are in the intersection of these two sets? 



Write an equatioh for the picture. ^ ^) - ^ = B 
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3. Here are some sets: 




SejKA 

, Are sets A and . B disjoint Ncy 



Set B 



How can .you tell? T/n^.y /to^^A^ks'/'^ ^..^^i^^k7: 



How many. members are there in set A? 

How many mem(}ers are there in set; B ? 

How maay members are there in the 
intersection of set A and set B ? 

How many members are there in the 
union of set A and set B? 



4. Here- are some more sets 



How many members in Set Y? 



How many members in the intersectfon 
of sets Y anjd Z? - • 

there are 12 members in the union 
of sets Y and Z. 

How many members in set Z? 



-7 




Set 2 



7 




2 
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Cong)arlsoa of isets; order among numbers 

Objective ; ' To review conipepri son of sets and order among 
numbers. 



Vocabulary : Fewer 1:han, equivalent, as many as, more 
than, less tiian, equal to^ greater than; 
and the symbols^ >, =^ <, 

Materials: Number line. 



Suggested Procedure :- , 
Represent two sets on the chalkboard such "as : 



a 

A 



Set A 



O 

O : 
la 

Set B 




If you are not sure which set has more 
• • how can you find out, if counting is not 
pemtLtted? (Paif the jnembers* ), 
Majy, will you do that for u^? 

When the child has finished, ask how the sets can be* 

described' witho^ut using n .(The set on the left 

has fewer jnembers than the set on the ri^t 'and the 

set on the right has inbre members than the. set on the , 

left.) Bring out the fact that the pairing shows this 

since after pairing, one member ^f the Set B was not paired 

witMTa member of Set A, ) , 

■ . « . * 

How many members are in Set A? (J^.) 
Sow many memObers ,are in 'Set BS (5« 5 
May we say then that^ 5 is -greater than 

[ <%^s^ ' . -^ ^. :" • • 

. ' May ve say -that; h is less than (Yes.)* ' " . 

Wrt-be on "the ^chaJJcboaxd: 
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^ r? 

Ask if any- child rem^nibersithe'' symbol we. use to indicate" 
that h is less tha^-^.^ If someone does, .have him 
write the symbol between the 4 and the 5 J If not- 'i ' 
then indicate we iise the symbol < . Follow the same . 
procedure with the symbol for greater than. 

Ask the children to read both statements: 4 < 5 and ' , 

(Four X g less than five > ) 
(Five is greater than four,) 

Represent two other s^s on the chalkboard, such as: 

Set A . • , Set B 

Ask a chM-d to pair the members of th^ two sets. 

Does Set A * have more "members than Set B? 
Does Set A have^ fewer members th^ Set B? 
How can you describe the relationship? (Set 
has as many members as Set* B. ) ' 
- *^ere is a wor>i that .we 'use to describe this 
- .;. silroation© V.Doesran^ it' is?. 

;:(^i<3i^ : ■ 

If any child says that the two sets are equal, a brief re- 
view of the relation of equality of sets shoiild be given. 

We 'say that "7 + 2 = 9. What does equal^jnean? 



A 



(iTo.) 
(Wo J 
A 

■ * c 



thing. 



is 



(Another nam^^or the s« 
• another name for "9".) 

Is "Set B" euiother name for "Set A"? (TSo.) 
How. do you know?' '(^Ehere are different .things 
in the sets • ) 

' >. - • ^ . • / > ■ ^-^ ' ' ' 

When sets have. the same' :nT3znbe2r of memibers-^ w6 -say they' " 

are equivalent . They must have- exactly the same members 

if they axe equal. These sets iare equivalent, bxrt not 

eqiMLl. . If necessary, select two of children in 
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* the classroom. . . , ' * 

u , (John^ . tToe, : Sill} ' - (Mary, Ann, Jane} 

' . . ^ 

Point, out "that these sets are equivalent since they have 
^ the same number of members. They are not equal, however,. 

5ince th^ set of Mary, Am, and Jane is not another name 
^ for the* set of John, Joe, and Bill. \ c V 

Retiffn to the equivalent sets represente<i on the chalk- 
board. Ask how "tojciy mesibers are in Set A. ^VErite h 
^n^ the chalkboam.. Then ask how many members are in 
Set ^'B. Write h on' the chetlkboard, . Follow by asking 
a child to write a symbol between the numerals to. , 
indicate the relation between the numbers ^ 

■ \ - If = h% — 

Now write severed pairs of' numeral. s on the chalkboard, such 
as 



-6 


8 




■ 2k. 


32 


55 


61 


^^ 










. ■ " 2 ■ 


; 18 . 




12 


■99 J 


. 99 . . 



-4» 



Ask different childaren to write the -symbol (<, =, >) 
. tAich indicates the relation between each pair of 

numbers. When a child writes the symbol, he should read 
the sentence. For example, "Six is less than eight*" 
"Sixty-one is greater than forty- three, " and so on* 

• Refer to a picture of H;he nuniber li]^e to.^iise the concepts. 
of greater - than and less than/ at /the saifee- time. ^. 

. • : ^ . . Ckn- anybne; telimi trcm the .way the . number line 




is d2rawn which^n^iambe jJi s greater, ,7 or 9 
XHine; - It is to the right of ? . ) 
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Here is 3 on oupC njimhnr In which 

airection should (we move If ve.vish to rind 8 ? 
^(To -the right.) ^ ^ 

Wha-t whole nuiSers wilj/ we passVbef ore' we get — 
to . 8 ? (4, 5, ^ ' » . 

What are the whole nxanbers betw^^ 3 a^p^ 8 ? 

5, 6, 7.) . ' 
Are these numbers .greater than 3 ? (Yes,) 
Are these n-umbers less than ^8 ? (Yes.) 
■ Then, we can say that 5*, 6, and 7 are ^ 

greater- than 3^ and less than 8, 

Point to *the number line . Remind the children that we 
are thinlcing only of whole nuinbers. 

What numbers are greater than 2 but less 

• ■■ . 

than 10 ?, (3, 5;r 6, T/8, 9.) 
Let us see if we can answer this question 
without using the number iine* What numbers 
. • . .are. greater than . 11 and less than 15 ?. 

(12, 13, 1^.)' . .. , v; 



Follow with several other ^ercises ^-om the f oUowihg: 
What numbers* are greater than. 5 but less, tl 

What 'iiuinbers/ are greater than 8 but less- than 

: What numbers are. greater than 17 but less than 

27 ? 

" What numbers are greater than 29 but less 
than 35 ? . ^ f_ . ^ 

^ What h"umbers >are greater th^^ ^5 "but less than 
5^ ? * 
' * ■ • What numbers are greater than 10 but less than' 

11 2 ' " ' 




Fip5rs3i^v^with a question such as, "What numbers are greater 
than * 12 but less than 4?" ' 

Besponses to this last question should provide oppor- • 
tunity f or 'ifurther discussion^ 
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Pupil* s book, TMLges 55 - May be used tor either 

guided or lndependen"t work, depend liig upon the ability 
of thte children in your class. For page 57 "Using 
the Number Line*', pupils should write above each 
"number line'* the necessary numerals . 

• Page 58 Is concerned with the Intersections of sets 
■ of numbers* -^t might be welL to discuss a similar- 
exercise with the children before they begin work on 
the page. For exarnple, • 



28,29 




Set A is the set of whole 

/ ^^^^ 

ni:^b^rs igreater than 25 
but/less than 3O. 

Set B is the set of 
whole nianbers greater 
than 27 but less than 
31. * 

Tixe numbers in the intersection, of Sets 
aire:. (28, 29^ 

3?he sy^ol ' ' ' is used in .this 'teaching exercise., 
•to e3i5t)hasize th9t ; 28 and 29 . axe members common, to . 

If tlae symbol (. ^ ) seems too. 



Set B = {28, 29, 30) 



A and B 




both 

difficult f03f^ children to make," they can encircle the 
ntmierais. j^aieilare the seme , 
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Comparing Sets 




There are more squares than 
Show by patrlhg that your answer is correct P 




2) There are as m^ny 



3 



Show by pairing that your answer is correct 

Is the set of 's equivalent to the set of 

How do y|f.u know ? ^ 




's? No 



I) How many members in the set of 
^ -How miany members in the set of 




's? /O 




s? 



\) How does the huftiber tine help you remember thM; 



. (a) 11 Is greater than 10? 
(b) 8 Is less than 10? / 
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Comparing Numbers ' - ^-'^ ' \ . 

Write either < or > betweeii^each pair of numerals: * - ' 

Remember: 7<9 is read 9>5 is read V 

"7 is less than 9" "9 is g<'eater thaif 5 



9 < 15 




18 > it 




23 - < IT" 




15 < 19 




4^ < 51 




72 >. 67 


* ■ 


8 J> 6 


ft 


81 > 35 




89 > 73^ 




21 > 17. 


23 >^8- 


% ■ ■ ■ 


•76 <^ 84 


35 ^ 31 


17 < 25 


43 > 25 


47 < 52 


38 < 49 


2 & < 39 


y 

28 > 21 


67 > 62 


17 < 37 


f 5 < 80 


il < 29 


39 > 26 


3 < 7 




14 < 31 




_ : 

62 > 47 


53<^5^' 




29 < 43 




99 <^ 102 
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Using the Nu«mber Line 

• ■ - ■ - . ' 

■• . ' ' ' ' •■ - ■ 

The set of whole numbers greater than 17 but less than 21 is 
{18, 19, 20}. 



17 

< — 



18 19 



20' 



21 , 



1. Thesefof whole numbigrs greater than 29 but lessihan 32 is 

Si 



-• — » 



2.. The set of whole numbers greater than 36 but less than 41 is 

{ 3^7, ^^y 5'f, ^^>\ ;^ ' ^ ' ' : 




3. The set of whole numbers cireater than -52 but less than 55 is 



< — 



— » 



4. The set of whole numbers greater than 92 but less than- 88 is 



— > 
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h . Set A is We set of Whole numbers 
greater than 12/ but' less than 18. 

Set B is the set of whole numbers 
greater than 9 but less than 16. 

The members in the intersection of 
sets A and B are- 



Set A *{13, 14, 15/ 16, 17} 
f S^ - {10, 11, 12;^L^^$^15 
{ 



Set R , is the set of whole n*jmbers 
greater than 50 but less than 54. 

^Set T is the set of whole numbers 
' greater than 48 but Less than 53. 

^ The members in the intersection 
of sets R and T- are: 



Set^RKjT^i^-?, } 
Set T^i^^^ S"^, S/,SjI } 



3. Set 'F is the set of whole numbers 
greater^han 47 but less than 53. 

Set G is tha set oX^whole numbers 
greater than 50 but less than 57. 

'T+i« members in the intersection 
of sets F and G are: 



Set F = -^f, } 
Set G = SJ, S¥;SS-SC} 



4. Set X is the set of whole numbers 
greater than 79 but* less than 85. 

Set Y is the set of whole numbers 
greater than 82 but less than 90. 

. The members in the intersej^n 
of sets X' and Y are: 



Set X = {J'^f /. /w^, f^? • } 
Set ; Y * {fB,i¥ift^r^^f:^il ff} 



11-3^ Addition and subtraction facts ' 



Objective ; ffo .help j^hildren achieve mastery of the "basic 
addition ar;d subtraction facts. 

Vocahulary ; (No iaew word^O 

Materials ; (No special. materials required.) * ' , 

Suggested Procedure : t 

An Qxanqple of a basic addition fact is ' 



6+3 = 9 



Ea'ch. haj^c addition fact involves the sum of two . whpie 
numberflL each equal to or greater than ; 0 ■« hut je^s than 

10.: 'A' ■ .\ \ y ■ v - ' 

To he useA quickly and effectively, . the -basic, addition 

■ and subtraction facts have to be memorized. However, 

■ '.the memory cannot always- be trusted, even if st;5)porte& 

by understanding. . The process of memorization- is enhanced 
by understanding. . If one is unabie to Recall ;a^ basic . , 
fact, uhderstanciLng- may provide the means; to reconstruct 
it. Mastery of the basic": addition and subtraction facts ^ . 
consists -of both understanding and memorization'. SaSbis- ■ !^ 
factory progress toward such mastery: may tsike sigaiyicantly ! 
more' time an^i effort for som'fe children,thaii. ot^ " 

' ' '■■ , ■ ■ . ■ ,- ■■ . . •' " ' ' ■ ' . 

A systematic method o^ summarizing the basic a.dditl on 

facts is provided by the Addition Fact Chart in the 

pupil's book, page 59. To facilitate, a ^view, we . 

begin with a limited chart like^ that below. 

Second Addend 



First J 
Addimd 



+. 


9 


1 


2 


■ 2" 
















1 












2 














/ ■ 




■ 5 ■ " 



















Recall with children the way this small chajrt , is used 
and read* The basic addition fact ■ indicated by the 5 
appearing in the chart is . 

3 + 2 = 5 ■ ^ ' , - . * • . 

because the 5 is in the r^w labeled "••3. '< called the "* 
.3-row) sLnd in the column labeled 2 (called the 2- ■ 
column). *" * ■ 

IT we want to indicate ' the basic addition ;»f act • 

■ - ' ^ ■ ; : . +.3>^5,:.-- • ' . ; - " 

'; we, :^rst go. to the 2-row and- then to the 3-co1uinn. In- . ' 

' the blank/ space. -which is irf both.of. these, ■ we enter '5 - 

• •■ ' ' ' ' ' "* • ' ■ ■. '.* . 

;Have pupils dp the work- on; their own small charts . 

Similar procedures enable us to complete this small tabl^ 

' i. ■ ■ . ' ' ' ■ . . . 

The Tollowing orcler "may be used^ although . i-t is not . • 
necessary to do so: ■ \ ■ " ' - . . 



ik + .0=4 


■ ■• ■, .. 0 + 4 = h . 


. 2 + 1 = .3.. .' ■■ v. ' 


; , z --^ 0 = 2 ': 


•*0 ■+. .2 =. .'2- ■; ' •' . 


; " ■ 3->.^ = "7. V 




-0 + 1 = 1 V 


; l '+ .i^ .= 5 ; . : : . . 


. ■ ,1 + 3 = ^ 


'• ■3'+ 1. = - 4 ■ . 


2 + 4 = 6* 


+ -.S = 3 - ■ 


3 +.0 = 3 ■ 


0 + .0 = 0 


1 + 1 = 2 


•14- + 1 = 5 • V 


\ , 'h + 4 .= 8 


2+2=4 


1 + 0=1 


4.'+ 3 = 7 


4+2 = 6 


0+3 = 3 - 





Have each child complete his chart independently.- Btote 
those children who may be encountering, difficulty .or 
wno; may be., using 'J^mature ways of determining sums-- 
■ counting on finger^ tapping with a pencil, making dot 
pictures, etc. Also observe 'systematic ways tha"fe, * 
some children m^ use-i:o complete, the <fl;iart; e*g., 
con^^leting the chart by rows, coirpJlv^^in^ the chart by ' 
coluSnas, etc. Such observations will^nable you to ' 



plan appfopria-bely for -the needs of individual Children 
as they work -tovard mas-bery of tlie. facts. 

■ * ■ * V ' • - ■ ' ' ' ■ ■ * * ' ■ ^ 

When the. small cha r ts are coiEpleted and perhaps at the 

beginning of a new day's voite, attention might he called 

. to "doaibles" facts > e.g., 0 + 0 = 0, 1 + 1 2 + 2* = 

3 + 3 = 6, 4 + h ^ &• TOien the table is folded along a 

diagonal running through the plus sign and the . 8 in 

this small* chart, all the squares "which then fall ^up on 

each other Qohtain the same' numeral.. Thus the* 5 t 

: indicating 3 + 2 - 5 . falls upon the 5- indicating. 

V 2 + 3'=^ 5- . 'Similarly, the 5 indicating 1 + h ^"p 

falls upon the \ 5 indicating ^4- + i • = . 5 * The 7 for 

^ -1 +.6 = 7 falls on the . 7 for 6 + i: = .7. :/la£Sysp on 

.throughout the chart. ■ .This 'is d-ue to the commutative 

property, oft addition- ' . - v 

^'^tcitfidren siiould be encouraged to look for other int^^ sting 
/ -things about ' the sTmlT '< table . There are/ "manyT^ For t'. 
■ exampli^; the. -entrfes . just below- the heav^. line -are' the . ' 

. : same' as t2ie labels .*of : the columns' in which they appea^. ' 



This is .i).ecau^- O -i^ h.= -hy an^ similetrly for every ■ 
'other addition fact where O is the first nuzi&erv in" 
such , facts, the sum . is' the same as the second nxmiber. • " 

Another interesting thing about this chart is that it can 
be tksed to rea^ of f , the basic subtraction facts. For 
exangsle,. not only, is *the^ 5. printed ih the «hart 
associated with the addition fact 

/ ^ . ' ' ' \ 

it also is associated with the subtraction fact 

■ ■ ■: ' . ' .■ 5 --3 = 2. ■■ , ■ 

This may be remembered as follows: In a suLbtraction 
fact, the first number is the stua. * Its 'numeral will 
be found inside the chart," i.e., to* the ri^t of the^ 
vertical heavy 'line and below the horizontal heavy aine^ 
-Hence -^'to "read'^he fact • " • " /-i* 



ye'SO first to 'the S^cplyam (3 to puttrq^ct^d) ^ We 

proc^4 doTO tli^ ;3rgoliiTTm wtll we f 5 Ingtde 
- tJie chart; f 3fci5n prp<5pe4 alor^ the row whtcfe 

3 ^W9^^ fQ\^d^^^ -the label th^t VQw^ In 

tails ^^{i^e it is 2, 
\.- Tp r-^a^ the fi^ct ' * : 

W fiT^t tp the 2»ppl«TOa, We proceed down the 2t 
<*olu^ tiQtil eQcpur;ter' 6 ipeide thi? chart • '^Pheh / 
w^ t^rp to iej^ e?ad go until we f iQd the iahel of ' 
* the row ±n >^^sjf ibhat 6 aEpear§» 

. l^t li/^ a^pee th^t fact 6-^2 = 4 

i^-to be • asgogiated with the addition 

■ ;.ract v. ^ ^^ + 2 = 6 ■ 

while the siibtr«.ctioQ *act? ; ^ - ^ ' / 6 * if = 2 ' ^ 

is to be H,s^QC^±e^j^Q^ with tl^ - addition • ^ - \ ' 

fact ■■■ .;, 2-1-4 == 6^. \/ 

Then it will be ^agy tp iiaje the oon^jleted addltipn fact^ . 
chart for rea^ng both adxi^ and subtraction 

■ facts. . ' ■ 

(jt i^ inte??e)5ting to. note that i-.W « ft Triftll /^V^gTrt-, r^g^ 7;^g. 

■^^^4/ witfett?t dha^ part a . con5)lete a^diticih 

r fact chart for igtz^'J^ of^ p^ce.yy&lufi epu^eratipn 
where the i^se is nine pr mpre,") 

9 On another dey. pijgpils be jqt^lced to fill in the con5)lete 
Addition Fa^t Cljart in the pi;5)ilts bopk, page 59, 
It jijay be 'degire-ble to observe the children in this 'work • 
to see if th^y are usiic^g any of the linpwle<3^e^ they 
^ aained while working Vith the sis^ller chart ; ' 

Wheii the Ph^rt is cpTOletedj its uses in .addition as , 
w^ii as in s^btraetiP^. shpu3-d be demoristrated and pract* 
iced ill class. 



Pupil's book^ pag^es 6O-6I; 

These pages are desigried to heZp rMlc!rgn 
. ; . . relo^-te -subibraction. -bo additiori and addi-bipd 

■ •to sub-feiTSLC-bioni^^ . - - v 

Ptipll's book> pageg '62-75; l^lscellaneoxis review,. ■ \ 

These pages aa:re illxtetratioiis of pupil pages 
• ^ - that yoq. may find I^^^lpftil to use* 2?bese 

ilj-ustraiibn? ibo, part it ions y to 

-lisiug JEL teii In pdi^itlon aaad gxibtT^tipn^ 
and to piisce l lane pug jaddltlpn apd subtrjaction 
practice ^ Fb?? ^^an^le^ psg^s deypted to 
paqjtitions Qt sets gf ei^t and set^' of t^n 
are illustrated r Pages like theise can be 
prepared for pupilp wljup zieed fuj^ ejcper^: 
ience with pa^itioning sets vitja a specif ied 
number of ^members: 12^ 15, Ar viisteverV 
' In - a- similar vay other pages m^y bi^ a^fiipted 
. according to the n^e^ of your particular class » 
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Addition Chart 





rO 


'I 

1 


2 


3 




5 


6 


7 


o 


9 


'0:| 


1 ^ 


/ 












7 


c — - 




1: 


1 / 




J 


* 














2 


1 














f • 

* 


/«? 


Ji 


3 


1 ^ 




























7 ' 












is ■ 


C: i 

O 








« ' 




/■^ 










6 












// 


/:> 


J 3, 


■- ■ ■■ ^ 








-'^ 














- ^ 




S 


f '.^^ 


9 
















n' 


9| 








7i 










/7 





40 



. ERIC 



59 



137 




eJating^Subtraction to Addition 



Fill in the blank. Then write the associated addition fact 



Example: 10 - 4 = 



6-^4; = 10 



( 



13 - 7 

C -t r 



/3 



11 - 6 = A- 



16 - 8 = y_ 



8. 



15 - 8 = 7__ 
7 ^ / = /S 




12 - 5 = r 



4. 14 - 6 = 



9. \ 13 - 8 = 



5. 17 - 9 = r 
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10. 



16 - 7 = 



144 



.139 



id 




id _-\x. 






3 + 8 _/^_^ 








Id - 6 




10 - I^C^^ 


10 - A * : <^ 










10 




; ' 10 






9 + 1 * ; ' ; 

MM MM m^at 






1 + „f ^ 22.^^ 


16 - 3 « 




Id - 1 - - 


10 r^.^ 




10 - /^^^ 
















■ 9 






5 + V Jt.::. * ^F^^ 
























9 - V^±-^ 
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Partitrons of a Set of Teh Things 



Write an equation for each row. 




10 


i 


1 


+ 


10 




2 




10 




3 


-+ 


10 




4 


+ 


10 




5 


+ 


10 






- + 


10 






^ + 3 


10 






+ - 










10 






+ ■ 



Write an equation' for each row. 




2 +. 3 + 5 = 10 
. 3 + 5 ^1 = to 

^ ^ / ^ 3 1- / ^ / £f 

*f i-z -h:i -f:i ^ 

\3 5 -h Ji ^ - /<a 

ji -f- &^ -f- ^' /o 



*V9 
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Using a Ten in Addition and Subtraction \ 

Join soiire of the mei^bers of the second set to^e first set to make 
a group of ten. ■ ^ ■ 




Iks 



ITsfhg a Ten ifi AddHion and Subtractidh 



T^hk of the sum o^the two r1 umbers as ^10 and some ones. 


7 


V 7 = 10 + > 

44/-10 + 1 


9 + 5 = V" 

■- ■ ■ ^ . ' . ■ 


9 


+ 6 » 10 + iT 


5 + 6 « -f- / - 


S 


+ 5- - 10 + 


4 + 8 - /tSf ^ JZl 


T 






8 




- " ' ' ■ ■ . ■ - 1 - ■ 

7 + 5'" /a-hA 


5 




* 8 + 3 « /d-<^ 1 


6 










9 + 3 = /i^^ ^ 


5 


+ 8 = /^j±A 


4 4- 7 = /d>-h f 


6 


+ 5 « /a-f-/- 


9 ^ 9 ^ /e> t 


8 


+ 9 * f^JzT^ 


7 + 7 = 2^_±^ 
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^^ 'P^lrs of Numbers / . ' s 

Compile mis ch^ , ' ' . . ^ 




Miscellaneous Exercise? 

Write two addends for each sum. Then change the order of the 
addend?. Use numbers less than -10. 



J*- 
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1 1 




1 2 




13 




14- 






















r 






^' 














^.^\ 








■ 




















7, 7 


































* . 












V 




15 








17 










































■ ft * -i ^ 



-v3 



15 




- 5^ ; 



Miscellaneous Exercises 



The sum of two numbers is named in each larger box. Below each 
sum is one of the addends. Name the other addend. The first one 
is done for you. 



12 




1 


1 




1 5. 




1 
1 


u. 


5 


7; 




3 


"f 






7 




Q 
















i? 


¥ 




g 






f 




7 






7 






G 






■ • • c 
















13 








12 




1 


5 


5 


t 




7 






10 










7 


















g 


7 




i 

\ ■ 


* \ . 

*• > 


^1 


f 




7i 






4 


17 



f. 
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Miscellaneous Exercises 



Finish each equation. 



1 g tj - /s 

|. [ 5 + 7- = -^4 ^ 


g4 g = 

16-8: = / 




^ M- - 5 = ^ 




^ ■ . t " ■ ■ ■ • . . . - . . . 


16-^=7; 








1 7> 5 =-12 


^ + g = 1^ 1 



15 
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Miscellaneous Exercises 

Fill In the bfanks so that in each row the sum of the first two numbers 
is the third number ^ 



and 



in each column the sum of the first two numbers Is the third number. 
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12 




0 


3 


3 




5 






5 






2 








5 


12 


T ■ , 


3 






2 






- • 




II 



} 



TO 



i54 



/ 


3 


4 








7 




10 



4 








5 




S 


5' 


13 



■ 1 - 








.7] 


t 












2 






S 




14 


< ■ - * " * . . . 



Miscellaneous Exefcises 

Fill in the charts by finding the sum of pairs of numbers. 





2 


7 


o 


o 




7 5, 


% 


r 
b 


7 


/a 


// 










75" 




q 


11 






/ / 


U 


T— 

7 




9 


/ 


D 




Id 


Q 


/ / 


o 






n 




^ 




//" 




a 


5 














7 








5 




// 
















1 




7 


■f 


1^ 




73 


// 

> 






6 


Id 


/X 






: • ■■7 






• 




7 


7/ 


/3- 








•/^ 
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Miscellaneous Exercises 

^ ■ . ■ 

Make these sentences true by using 
- / <. or >. 

7 + 6 ^ 6+7 



1. 
2. 
3. 
4. 
5. 
6. 

7. -7 + 3 



8. 

9. 
10. 
11, 
12. 
13. 
14. 
15. 
16. 



5 + 8 _ 5 + 9 

9 + 3 2+9 

6 + 3 __<^ 9 + 1 

6 + 5 5*+ 6 

2 + 9 __=;^ 9 + 2 

_fL„ 4 + 7 
6 + 6 6 + 5 

+ 7 3 + ^ 

4 -K 8 3 + 4 

6 + 2 '__^__ 2 + 6 

2 + 9 8 + 3 

5'+ 8 8 + 5. 

4 + 8 __J>__ 6 + 5, 

3 + 9 9 + 3 

•6,'+ 4.': , \-=V-.-:'-7.i.3-; 



Make these true by using + and 



1. 
2. 
3. 
4. 
5. 

6,: 



4 jt-. 2 > 7 — _ 5 
9 — 7 < 8 - 4 



8 _z-_ 2 

7 _-±l 7 

8 _±_ 9 

7 . 14 J- ^ 3 

8. 9 — 8 

9. 17 _ 2 
10. 21 — 6 



< 2 

> 8 _-t_ 2 

< -9 9 

> 7 6 

> 8 ^ 4 

< 6 4 



11. 28 — 4 > 15 
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> 8 4 
< 9 8 

^-8 

, . ; .. • -'^ ■ ■ ' 

12. 34 - 7 < 25 _-t_15 

79 24 > jl4^^^ 57 

14. 56 JL_29 < 12 V_ 14 

15. 89 jtL 45 > 1 34 5 1 
1^.- 20 1 /+_'9 8 > 3 00 _3_5 6 

is 



.Miscellaneous Exercises 

Fill In the blanks with the correct numerals. 
Begin at the left and^ clockwise. 



AAfscelfaneous Exercises 

^Flfl in the second ring. \ ^ 

Given addend plus other addend equals the sum named in the 
third ring. Examiile: 2 + n = 13 

• - ■ ■ • ■ 




..152 •' \ ■ ■■ • ' .; ■ ■ 

Miscellaneous Exercises 

1. Find the stun by'adding the number named in the center 
ring to a number named in the second ring. Write the. 



sum in the outer ring. 




2. Find the difference by subtracting a number named in the 
y. - second ring from the number named in the centery'ring: 
For example: 13 - 5 = 8. 




Place value 



Objective:* To extend the'idea 'of place value and the 
decimal* base of oxur nxmeration system. 

*• V ■ " . . 

Vocabaalary ; (No newfw^As.) 

Materi^s : Dovel IrodsVCor similar materials) for forming 
■ sets of hundreds^ tens and ones. (These may 
or may not be needed^ vi>h the children ^ in 
^ , yoiir class.) ' , 

■ ' ■ i 

Abacuses - for teacher . and pupil use. - 
Suggested Procedure r . -* ^ 

This section, of vork might be introduced with the fol- 
lowing "make-believe" newspaper clipping 1 ir possible, 
di^licate copies and distribute one to each child. 

Last Saturday 836 people visited the ' ' 
Central City aoo\ There were' 683 children 
. among the visitrprs.^ , 'At noon, lunches were 
' served in the iTjnch room to.-, 386 -of .-^e 

visitors* - r r 

Ask the following questions. Record on "the chalkboard 
the nxameral for each answer 

How many people visited the zoo? (836.) 
How many of them were children? (683.) 
How many noon lunches were served? C386-) 

Lead; to -the fact .that the same digits — ^3, 6, and 8— 
appear in each numeral- Then have children react to " 
this assertion: t ■ ' 

Since the same di^ts appear in each numeral^ 
the .three numerals are just different names for the 
same number! So, " all the people wfio visited the 
zoo were children; anc[ all the people who visited the 
200 ate luncb in .the liinch room at noon. 



IGO 



ChlldrenVs reactions naturally should lead to the Tact ^' 
that . the position or place or a .digit in a numeral is 
vjsiy intportant--that "836 /and' '"683' and 368 are names 
for different niambers; thsrc the ^ 8 in 8^6 refers to 
8 "^hundreds or 800^ that\iie-. 8 in 683 refei-s to - 
' 8 tens or 80, and that the 8 in '368 prefers to 
^ 8 ones or siniply 8. Similar things may Joe done for 
the digests 3 and 6. 

Write the foUo^wrLng on the: cha 1 1cboard and see if lAildren 
^a:re able to complete, each' correctly .and quiclcly: 

' 6 hiindreds,' 8 .tens, 3 ones or _^ 

^ 8 Jfiumdreds, 3 tens, 6 onBs or ^ 
♦ * 3 ./hundreds, -6 tens! 8 ones or 

800 + 30 + € = 

■ . 300 + 60 + 8 = 

. 600 + 80 + 3 = ' 



The preceding explorations will give you an indication 
of the way in which you profitably may use pages 
76 - 79 "in, the pupil's book to extend the children's 
-understanding of place value. For some children the 
first two or three pages may be merely sanrpled- or even 
eliminated* For other., children you will wish to have 
them work carefully through each of -these, four pages.. 



Tens and Ones 



Fill in the blanks. 





^ tens. 3 ones 
or 

33 , 



-CXJOGOOOOOO 
<I](i)OOGOO(> 




-OOOOOOOOOGH 



tens. ^ ones 
or 



-ooooooooool 





tens^ *7 ones 

or 




M 1 I I I I I 'I ' 

I I I i 1 I I » I I i 

< 1 ' I I I I I I I I O 

I ' I Ml I ^ ' ' I ^ 

' ' ' ' ' ' ' II I I - ^ 



i I i \ III TT-r-t 
I * ' I -I I- »~n 



D O 



T tens. ^ ones^ 
or 
7f 



156 



Hundreds, Tens, and Ones 



Complete each: of these. 



S 



1 one hundred 



10 -bens 



1 "ten 



r 

o 

o p 

□ 

o o 



10 ones 



186: / hundred. / tensv and ^ ones 

342: ■ J hundreds. ^ tens, and ones 

203: ^ hundred^ ^ tens, and \S ones 

230: ^ hundreds, 3 tens, and <0 ones 

6 hundreds, 2 tens, and 5 ones 



4 hundreds, , 9 tens, and 
7 hundreds, 0 tens, and 

5 hundreds, 4 tens, and 



6 ones 
4 ones 
1 one 
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' Hundreds, Tens, and Ones ^ 



X X X X X X.X X X X 
XXX XX X X X X X 
X X X X X X X X X X 
X X.X X.X X X X X 
X X X X X X X X X X 
X X X X X X 
XX X X X X 

X X X X X X 
X X X X X X 



X X X X 

X X XX 

X X X X 

X >^ X X 



X X X X X X X >^ X X 



X 


X* 


X 


X 


w X 


X* 








X . 


*X 


X 


X/ 


X 


X 


X 


X 


>< 


X 


X 



20 V - 



X 

x^ 



X 
X 



' Fill "in the blanksr 



563 = 


500 • 


+ 


60 


+ " 3- . 


/ V 247 = ^ 








- 7 ' 


- 486 = 






Jo 




625 = 








-1- 5" 




v 700 


+ ■ 


40 - 






; 500 




90 


+ 8 








60 






-^800 

4 






> 
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Hufidfeds, Tens, and . Ones 



Fiii the blanks. 



847' 



/ 



= 800 


+ 


-40 


+ 


7 




























-f 

























700 + . 4 
JjJ_^ 20 100 



V 6 + ao 

J?/^ ^ - 200 ^ 



- 5 + 600 



+ 8 
+ 800 



603= /OO-t'^ 



875 = f^^' ^ 7S -i- S" 



570 » ^O O. -f- O 

888 = fa^> -t S ^ 



' = 800 + no 



^^^= 200 



.1 



30 + 5 



4. + 600 



f/<^' = 8^ + 900 



j^OS = 5 + ' 200 



IS; 



.79' 
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The" Abacus 



• ilt is appropriate -at? this tiiae to . introgLuce children to' 
.the abacTjfe- as- a'jievice for representing nuruters. 

- Using ^a .'iSLtmieral such as 527, have it represented as • : 
5 sets of IOQ; - 2.- -sets of • 10, . and 7 ones- . Then 
develop the^ notion^ that if we use the idea of ' place 
value, .we mefr^y need to* show the numiber of hundreds (in 

- the appropriate place )^ the humS'er -. of tens (in -the appro - 
; priate place), and -the -nymber of ones (in the appropriate 

. place;. . . / 

^ ^ . r - ■ ■ ^ ^^^ / 

• Introduce an abacus with three- rods. iJake cle^. which: 

rod is to he associated with the hma^ds^ place* with, * . 
the tens* place, axid ; with the one's' place* Lead c&iid- 
ren -bo see that the following representation is a valid' 
•one for^^527. ' . ' ^ - " - 

. Hundreds Tens . Ones 



4.- 



j«aJce\ clear/tl^ wey"'cafl- replace ICX^^ads on" the" ones.; 
rod .Ci'O pnes ) with one\bea(i ;oTf th^^ 
and that "we can replace, iO V'h^ds on the tens .rod 
(lO tens-) with one . head 'on ; tHe -hundredsyrbd . (l 'hundred) • 

^ - * ■ - " -\ \ \, . / 
Provide expe'riences in TO^h^childrenyare asked to': 

(a) represent a ;given 3-place numeral on the . ahacus,; • 
and (h) tell* what numeral has" been represented on, an- - • 
abacus. Use. page Sq.; in the "pupil* s.b^^ in developing ^ 
these understandings. ■ - ~ . ' ' * 
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place Value 
An abacus can help tis represent a number/ 



•■si. 



Hundreds 



Ones . 



The number £^3 f is represented on this abacus.. 

= 5 hundred^ 3 tens + 8 ones, or 
^3-5=^ 500 + 30 + a 



Sundreds 



Tens 



Ones 



S how 472 on th is abacus, 
y 472 = ^^y^ + 




1^ 



3, 



7" 







... '^v. 






•>-v: 


-> 




■ " K 














v' * 































Show 817 on this abacus. 
817 = * ;+• 



7 
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Regrotrplnj:; sets sbid renflm^ ng nmibers^ ' . 

Tbis work related to regrouping sets, and renaining numbers r 
is iirrpoirtant-.in preparation; for -\ 
and^subtractibn / . Children have" expeiiences ■ V ' 

vhich help' them realize, that ^a^.ni^ may he represehlje^ -- - 
in different ways. .^This can be -shown^ on- an abacus. - 

•Draw an abacus;., on the -chalkboards^ - v -7 . " ■ " • . ^. . ; 



1^ 



Ask children how 42 would: be. shown on the abacus;, 
then, how vIj^S...; can be shown VitH only tiehs. \. 



i 



tens and 2 
40 + 2 = 42 



ones 



tens .and • 12 ones 
\o 4- 12 42 ; 



'Ask children how 824 can be shoWn on the abacus; then", 
. how 824 can be shown ;^jith only 7 . ^ hundreds ; then, how 
it can be shown with only qne ten. . ' 




EKLC 



800 + 20 4 = -824^ 



I 



7.00 +.120-.+ "4 = &2k - 



t." 



800> 10 + 114-. = 82V 



. Pupil* s . boolc, - pagea 81 - ^gl Give additibflal practice 
In i^nair.-f ng ntanbers . ' . ' . 



Renaming Numtiers 





h ' — ■ - - • ■ 


' ■* ■ ■ > 
■ , ■■ f 


•■. ■■■ ■-■ ... 

r 






ft ■ 





>2. 




400 + 130 + 5 = _^^^ 
A set of ten "tts^ n s 



one h uoc^r ^^e^ 



can be shown as 



. ERIC : 
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■Renaming Nuinbei's- 





. . - ■ 


• s 




• . * . " - . ■ 


► ■ ■ --• ■ ... - "'-^ 




Show one set of ten as a set of ten pnes.^^ ^ ' ' 




500 + 30 + 1 = 531 * 

Show one htihdred as a set of ten tensl 

Write the new name. /Ah^-t / -t I 



5. 



700 + 80 + 0 = 780 

Show one set of ten as a set of ten one^^^ 
Write the new name, j^^^ 74> /o 





Different Ways of Thinking About a Number 



1^5 : :i 



75 = 



7 : tens + s 



ones = ^ tens w-- 15'' 



oites 



68 = ^ tens + ones 

or tens + /y ones 

94= ^ tens + V ones 

or tens + /V* ones 



39= ^ tens + 



offes 



or ^ tens + / f > ones 



62 = 



or 



^ tens + ones 
tens + ones 



49 - ^ , tens + <^ * ones 
or tens + ones 



57 = ; "5" :. - tens + 'r-"7.-/: ones 
^ tens + / 7 ones 



or 



84= / tens+ ones 



or 



7 tens + /V- ones 



71 = 7 tens + / one 
or ^ tens + // ones 




96 = _2_ tens + ^ ones 

or f tens + ones 

74 = ^7 tens + ones 

or ^ : t6ns"+ w ones 



.ERIC 
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.Naming a Number in Different Ways 



Complete the fol lowing sentences, 



357 - a humfred^ + 



tens +' r7 



or ? hundreds -^^^ ; tens + / / 
er 2 hundreds + ./^ tens +17 



pries, 
ori^s, 
ones. 



ERIC 



268 ■« h undred5+ 6 
ot 2 hundreds + 5 
or 1 hurtdred + iS' 



.+ S , ones, 
tens + // ones, 
+ J8 oniBS. 



5iS9'» g"^ tens + 9 ones, 

or 4 hundreds + tens v + 9 ones, 

or ^ hundreds + 15 ;t^nsj+ 19 ones. 



Write 426 Jn three other ways. ^ 





ite 75^. iri three flfthenways. : 

- ' " ■ ,^ ■ ^" " * ' • - ■ .J 
* * * ■ ' ■ ' \ '* ■ ■ ■ * ' ■ *./■ ' * ' , ' 

^5 /^^7^>^^ '^'/^ <g>>^g^ 




^Renaming a Nurate^ ^ V V- 

iWlatcb th^ expandjal form wrth t^^^^ for exatriple; 

( A ) 100 + 40 + 3 * 143; so A . is placed 1ri:^ha blank beside 143. - 



A 100 + 40 + 3T: : ■ I ^i460'+ 9iO +1 

30^; +■ 7^ + i?v ; ^ ■ \ i ^ ; 6^^ l & + 15 

0 600 + 1 60 + ' 4 / • ; K ' 500 # 80 + 2 ; 

D 900 +20+2 . L 7da + Ob + 16 

E 300 -f 00 + 7 ; M 700 + 60 + 4 

F 600 + 110 + 6 -N 

G 100 + 30 +^13' 0 500 + 120 + 5 

' , ' ... ^ ' 

* ■ ■ •^ . ■ ■ 

. ' ^ ■ I* 

H 200 + 10 + 17 P 800 > 120 + 2 



764 M 227 ' 7^ : 582 



491 J ■ 143 A 625 ^ a/. . 

7J6 ^ : . 922 " V^ 307 jF 
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Thousands 



L 



Thbuskzxds 



•Hundre^. ' : Tens i, • Dries 



.6- 



■ V - • 



The rmrinber 4> /* is represented on this abacus. 
^2 4-7 = 6 thousands +- 2 hundreds + 4 tens +' 7 ones 
^Jl^r = 6000 + 200 + 40 + 7 



2. 



Show 3465 on this abacus. 



Thousands Huncbreds Tens " Ones 



3465 = thousands , + . >^ h undreds + tens + ^b nes 



3j465 =3^^ .+ ^^>a + + 
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Renaming Nt|mbecs 




4000 + 200 + 40 +T= 















^ 'a 


6. 




■ * 




' - # 


r •- 






r 








*« 




■\ '-^v - / 

„ •* ^ 
















J. ^-^ 


























\ '4 








: + 






■ ^ 




' . ^ 



















r • 

• 1 




ERIC 



170 • 

Thousands / 
Compflete each of these: 



7^ 



ones = 1 ten 

tens^.=. 1 hundred 

h uncRreds = 1 ^usand 



2748 » J? thousands + 7 hundreds + V tens + ^ ones 

5619^ * ^ t^ou^ands + <^ hundreds +^ / ten + ^ ones 

7546 = T thousands ^ hundreds + ^ tens + ^ 4» ones 

5\ thousands + 3 hundreds + 8 tenl U ones 

3 a 7^ ' 3 ttjousands + 0 hundreds + 7 tens^+ 4 ones 

^^^^ 9 th^sands + 2 hundreds + 0 tens -h 6 ones 



■ERJC : ■/ 



6324 - 6000, 4 300 20 + 4 
5289 = S'aa^^ + , + ^ 



9165 ''TMa^M /^a 



^'T/Jl = 20C)0 + ^900 + 10 + 2 



7 .^^5 = 7000 + 500 + 3 



4000 + 80 
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Naming a Number in Different W^ . : 

L 'Show ^549 on the abacus With 6 thousands, 5 hundreds,' 
■ 4 tens and 9 ones. . 




e 21 Show 6549 with pnly 5 thousands. 



Show ©49 with only 3 tens. 



i Show 654? .with oitfy 4 hundr^s. 




; ERic: 
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Naming a Number in bifferent Ways . 



1. Here ^re some ways to^name 3547. 
4ir ( 



3547 ones- * , 

* . ■ -. ■ ■ . t ■. ■- . ■ 

35 hundreds + 4 tens +.7, ones 

3 thousands + 5 hundreds + 4 tens + 7 ones 

354 tens + 7 ones 

^000 + 500 + 40 + 7 

3500+^-t-7 



2. Show som^ ways to name 235(5. 



3; S how some ways to name 4253. 



i 
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Names for Numbers 



.173 



1. From the list below Check (v^) alltW 



i^ a) ' ,6,529 ones 

ix^ i)) ; 652 tens. + nine ones 
. c) 6000 + 5ba + 10 + 9 
i ' ' ' /d) WO0 + 1500 + 20 + 9 

e) ;5000+;i500 + 20 + ^ 

f) 65 hundreds + 20 + 9 

g) 6000 + 400 + 20 + 9 

h) ' 6000 + 500 + 20+ 19 




naming 6529. 



i. Answer Yes or^^No. 



a) 5,324 Is 53 tens and 24 

b) 7381 ™ - "''^-■^ 

c) -32 hun 
61 537 = 400 + 






No 



+ 16Vnes = 3236.*\>^5- 




The number 2, 538 can be named in .many ways. Write some of them. 



r 



•r 
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Pupil's book; peges 92-93 ? 

. ^ . Are concerned- with the inequality , of niunbers* 

J- * . ■ . ■ - ■ * ' ^ . ' ' 

.."• Eeviev vith the children the meanin^of the , 

■ symbols > and' <• Show them how they may 

•usfe the ntimber lines ^o decide which! numbers 

are/Biembers of the set greater than one n^^mbe^ 

/ • "but less than ' another* You maV- wish rtb. ^use 

- the first example this discHS'sion ohserving. 

that the st^arting point is 

point named is 33.* 



28 and the last 




4 



. -5 . 



ERIC 



J 



175 



Using th^ Number Line 



The s||^fctiole numbers greater than 28 bat less than 33 Is 
{29, SHIf 32}. 

f ; - 28,^ 29 * 30 ', 31 32 




33 



1. : The set of whole numbers greater than 67 but less than 73 is 



2. 



The set Of whole nuiS^s.greater than ^198 butlers than 204 is 



3. The set of whole numbers greatier than 789^ but lessThan 800 « 



}. 





\ A The set of whole nuriibers greater than 993 but less than 1002 is 



{ 



}. 
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Comparing Numbers ^ 

100 150 ' 200 250 300/ 350 400 



Write < or > between each pair of numerals. 

129 < 156 391 ^ 450 376 285 

175 < 200 402 > 343 491 > 176 

235 > 167 156 <C 380 207 ^ 377 

253 < -350 287 < ^9 176 < 253 



500 1000 1500 2000 2500 3000 3500 



% 500 < 1500 3520 > 2001 • 3427 < 3548 

2000 > 1000 ^ ^ 756 ^ 1156 2763 >^ 3274 

3500 > 2500 2356 ^^S56 * 4051 > 4027 

4000 ;> 500 3702 > 3046 1776 ;> 1492 
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^^^^-5 . • Techniques for f jLndlng^ sxans 



-7 

.Objective- ^ 



To review techniques 'f^or adding nx^mbers. 
l)etween 10 and lOO' using .expanded 
forms /%nd to, extend those techniques, to'' 
adding numbexs between "□.00 and 1000. 



Vocabulary : . (No new /words,)' 




Materrbls: 



Sticks or. other materials that can be grouped 
easily into., sets of himdreds^ ten^V' and 
single units such as the hundred c'ard, - ten 
cards, and single unit cards below: 





Suggested ProcecLure : 

The material in-. the firs% part of" this sectipa-fs^intended 
as a quick review of ' addition techniq.ues.. 35 + 24 
cov|^ Ite . coii5)uted in the' '(^oHq^ng ways: • 

- - . 3.0 + 5 ■. 35 

+ (20 4-' Jj.) + 2ij- 

•. . . 50 +-9 = -59 ■ . " 9 ■ ' 
> ■ • + 50 

. , ' 59 • 

If childre^jjjjpve not. used these fonirs -previously,, then - 
use developmental 'materials in Book. 2 * and develop 
these techniques as othef ways to compute jbhe sum. . Thia 
review might bei motivated by using a problem situation.. .. 

Display 3 packages of tickets -ClO tickets in each 
package) and 5 single tickets without' "telling how^ " 
many, are in the set. 



ERIC 
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ire are -some tickets. . % * . ^.^ 1 

^y^fhq ' thinks lie can*- tell us how many we- have?' 
/.CSeevif. chiXdreti observe, sets -oT tens and 

''ones..)/ \ ^,:rV-'^ ' ' ' •' ^ ^ 

Now sa^pose we "put another set of tickets 
with this first set ^ Here is oior second 
set: . 2 tens'!.^d iJ^ pnes* 
Who can- tell, us how m^y tickets are in . 
it? (214^ 

How many tickets do we have in the union' of . 
the two sets? (35 + 2h.) 
- / Uow who can. show us how. to f i^^ another 
^\ . " for this* nunflber? 

Children may suggest several vays. If no child suggests 

■ ■ > 

the, expanded f ona> tdien you. suggest it by starting to 
solve the problem and a^l^Lng someone to try to complete 
■ the work. For eacan^le, • 

' ' ' ■»» 

I am thinking of another way we might use. 

Sigppose we thitikiC3r^35 as 3O 4^ 5- Then 

how would we thfnls: of 2h in tl^ .same way? 

. (20 + Ju) > 

Now let us write ■ 



— • 30 4- 5 
20 + k 

Who finish -bhe^prdbleni? (Hopefully, 
scaue child will do so • 'Be -willing to let' 
some try,- even Tmsuccessfully. ) 
I am thinfeLng of still .another "way. ■ I . 
will start it. • / • 

■ - ■■. ■ ^ %■ ■ 

■ ' ' ' ' ■50 - , ' ■ 



.^v-- Now, who "will finish the work ihis time? 

Have children perform other ■ sucW con5)Utations . Select from 
;the following;/ '. ^ • ; * ' 

23:+. 35= J - 22^-^' 37^-: V 73 ^ 22^-^- \ 



■■'179 



46 + 31 
73 + 15 



15 + 13= _ 

42 + 17 . =^ " 



56 + 43 = --^t,. / 
'-64.+ 24 = 




■ 'tAsk- if .tties^^sTiSis ^^^ere iiK>re .difficult to. ^cOTjJute than... 

.'^timsi.-. which' invpive" tJust basic combination- *Ci • ^ 8 + 7 = ' 
9 + ' • ■)■ » After" some disctission the children shoiiic? ' 
realize that these, numbers^ greater than! ;ip ^ ki-e not -mpre 
difficult, since our [numfe^ation system ma^^ it as easy to 
add tens as to add ones .' * * - ' 

Further Activities ^ ' . 

' Suggest that children think of these computations as 
describing problems like the ticket problem. For 
instance, some children may wish to suggest problem 
situations^ that could be described by 46 + 31 = ??. 

Ihere are- 46 children playing 
, .Then 3I childreri came to play. 
_ How many childrenrare playing? . " . ' . 

Pupil's book^ pages 2ii " .22* ^^e these .page^jTor 
independent work. ^ Since both exp.anded forms^ have been! 
reviewed, .allow the children to select the form best ... ■ 
suited to their needs-. Children who have the understianding 
and no ^longer need the expanded form should^be ^rmitted 
tcn^use the regular algorithm. ^ 



'J. 




t 



V 
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ThaiSum of TwovNurfibepS 

Coniputfc . ^ ' 




52 ;+,.37- , • , \ ; ' , ; 

^ * • ' ' ' " * ■ 

• * • 

c * _ - 


■■■■■■ ' : ,■ 


26 + 42 

..." ' ' ' < ^ 

is 

» \ ■ . ■ 

. ^ 

• ^ - ■ ■■ ■ 


43 + 55 

' ' ' ' ■* 
•- . » ■ • _ . * 

* . ■ • 


72 + 13 

- ■ . . • - 

~: '. .4^. ^-^ ■ : ■.■• ■■/ 

' • ■ ■ ■'/■ ' 

: - . " * • - • ' 

.■ • . • 1* • " / ■ 


14 + 44 > . 

' ' • ■ ■ 



^ erIc 



9I 



The S^m of TWo Numbers. - 1? 



• ". »> ^ ■ ■ ■ . 

- " * . * 


. , — -■ • r ■ ■■■ ■ r ■ 

• ' r - J 


74 + 15 ^ 

' -* . " - " ' '^^^ . 


58 + 31 w ' ^ ? I 

• ■ '-^i ■ , 1 

r . » 1 . 

" - ■ 1 

- - * ^ r 
" ' ♦ 1 


» ■ - ■ . ■ . . 
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' Extending ' to finding s ums' . o!f: numbers gyeater-' - than . 100 

^ ■*'*♦*. i , " ^ ■ ' 
> Now let -.us* thl-nk ; about many more tickets Display a 
•_•'*♦ »^ . ■ * . ■ . . ' ' •■ 

se"^ ,Df ■ -.135 , objects as . 1 . .set of one hmdred^ 3 . 
- •■■ • '-^"^ ^ ' ■ • , ■ . ■ 

■^..sets of ten,, and ^ 5. ; ones.- (You may find mateiials as 
■■**•• ' "",* ' .. ^ 

iiiiistrated .below; easier ,to use^O " * -. /■ 




Then"presen-t eLno*ther. se1; of your ovh choice, e.g., a set 
of 163 objects, . so that the s-um caii "be found withou"6 
renaming ones, tens, or hrmdreds* Ask children fco tellv 
how many are in each set (135 and/ 163^/. Therw ask 
how they -can find, the riiambe^^ of members in the union of 
the two sets (add I35 and I63). Write: 

. ^ 135 +.163 = . ' • 



9 .. 



RecalX from "previous, vork on pldce value hov these .numbers 
can be expressed. Questions asked should elicit ansvers - 



that will, result in the .following records: 

-J-. " • - ■ ■• •■ -" - . J 

100 + 30.+ 5 .. ■ .■. 

+ -60 + 3) 




8 ^ = 298 



135 + .163 .= '298. 



+ 163 

. 8 

• 90 

■200 

• 298 



J: 



V 



;.Pind sunia of other pairs of members where each, number ' 
is greater than ^100, 'Use 'troth' techniques f or • sevea:al/~ 
>xa2^ples..unlees"/ f or/lixdlvlti children, this does^;^t , 
s^em advisable. Therv let children iise thfe "form which* has 
moet meaning according- to their ahlllty > gfcLll / «ou , 
may^ wish 'to extend to 'beytjnd l6oa for dome chil^rert: 
Talk about the simliarity of;^dd±1ig these ritunbef'g .and - . 
addiag iStabers "leas thaii. 100 . .-_ -\ 



'375 + 6as = 



.'^^ '5^2,+ z'^h = ' "^ .--.;^o + 308 V 

Use Pupil's lf>ook. pages 96 - 97: For . indepeuderit -jsractlce. 



165^ + 5235 =. 
307'5 + 39'b3 = 
3407 + -35^ = 





) 



i 



7. 
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The Sum of Tvyo Number^ 
Compute:* 



I 



\ 



362 + 507 • ^ S6 f 

" ' ' ^^^^ 


450 + 249 /^V 

1 *. . . * ' '..»'**'" 

. >^ ' ' ■ ■ . ■ 

" ' - " • ■- 


743 + 253 ' \ -d^rM^ 

" ' ■ ■ *• ' \ « 

^ ^ ■ . ■ .' . ' * * 

' . * . ■ * f 

' • ' ■ f " . ^ * : " / - ' 


804 X94 di:^ 

■; ■ ' * * 

^ , ■ 


512 + 466 * . 

* - . . • . - 
- " ■■*'.■ 


277 + 702 • ; 

\ * ' ' '• ■ 

. - ■ . ■ ' ' y. ' ' ■ ■ • ' 
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The Sum of Two Numbers 
Compute: ' ' 



-■ . ♦ ■ , 



' ^ • - ' ' , 


504 + 265 d^. 7i% 

. . . ■■ ^ ' ■ ^ ' 


1645 + 825 J ^ . f ?'?^ 

.■' ■ ■* .■ , ^ 

.- ■ ^ ■ ■ * ■ V 
''■^ ft 


7064 ^ WIS^ Jrt^ ' 

' 4« , 1 

• . ' I 
■ 

y ■ . "I 


8403 +15 96 ^ 

- f ■ ' • . ^,. 

- ■ * 


3754 + 5005 / 

* - * 1 



ERIC 



7 



97 



♦ Using the a'bacug ^ ' . 

Children ar^^^milfar T<ith the ahacus from their work 
on place vaJu^^"^ Reviev "by asking what number is repre- 
sented^ such as, 



representing^ the 
I ^ I " numher 3,526, 

Select prq'blems according ,to tHe parW^cular alailities of 
your group. You may vish to start with the second " 
illustration rather tlian the first one that is suggested. 

' ' . ^- ■ 

We can use the ahacus to helpf us represent 

numbers when wig- have prohlemsf to solve. We 

can use it instead of sticks,J*tickets (or 

.whatever ^material was 'being used). 

» ' Suppose 37 doughnuts were served at a' 
party^ hut 8 ipore doughnuts were needed 
if everyone was to he served. 

How many ' doughnuts were needed for the party? 
Who can write this sum? 

37 + 8 

Who thinks he can represent the number of 
doxighnuts served first? . ^ ' ■\ 



You thought of it as 3. tens and 7 
ones . ^ ' 

How many, more were needed^ ( 8J 



187 . 
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Le-t us make a record of vhai^ ve have^^done* 
3,. tens + 7 ones •t 



ones 



3- tens + 15 ones 



Can -we think of 15 ones in .another way 7 
(Yes. ) ' ' 

15 ones = 1 ten + 5 ones 

We can move 10 coianters from the ones 
rod and place one more coimteir on the tens . 
rod. ' . ' 



You 



ITov we smst change the written z^coz*d« 

3 tens + 7 oties 

8v ones ' 
' . 3 tens + 15- ones =, 4 tens + 5 ones 

Let^s see if we can find a shorter way to 
- ^. can5>ute sums* - ■ 

may select^ one of the following (or use.hoth)* 



37 3P + 7 
& ( +6) / 
' 30.-1- 15 = 40 + 5 = ^5 



+ 8 

■ i5 
30 

'^5 



TRIG 



If bo±h are us^d, encourage children to de^scribe the , . 

\ differences and likenesses* ' ' ^ 

' /'■ ( " * 

• Continiie vitH another prohlemi You may wish to "^eep i^- 
in the 'context I of party^ doughnuts, etc. Instead of 
needing 8 more doughnuts,^ 15 more are needed.. After 
stating . the prpblemy ask a child to give the exajoople 

which describejs the jaroblem (37 + 15 = 0. Call pn 

•esent the numbers on the abacus and do the 
3k two other children to come to the. ► ^ 



a ;child to rei 

r 

regrouping . , 



board and: keep a record pf each step as It is- taken. 




37^= 30" + 7 



37 = 30 + 7 
l5 = 10 + i 



37 =-30 .+ -7 

40-- + 12 =* 



37 



12 , 



50- + 2 « 52 40 
• -J* ■— — 



52 



Wri-be sxtms sjacli as -bhese on -the board. 



36 +^27 • '43 + 55 

looking 

be renamed* Thinking carefully before 



See if the _ch1 1 drenr can tell just by looking if thrones 
and tens ^flK 



putting pencil to paper vlll pay big cCt'vidends yhen 
working -With expanded notation, in the solution of sub- 

V 

traction examples requiring renaming. 

Pijp'il' s boolc; pages' . 98 - 103 : Discuss the first tvo pages 
with the chiidreri., Use the others for independent work. 
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Pupil* g book, pages 10^ - 110 : The next foxir pages deal 
with the addition of numbers greater than 99 "but less 
^ than 1000. The only renaming necessary has already 
been taught. You may u6e the first pag^ as your introduction 
or Vou may prefer to begin with a problem situation- 

^Last year- our school had 5^9 books in 

- ' the library. " • - 

This year we received more. 

How many books do" we have now? 

The procedures suggested Tor the;^ use of the. abacus on - 
page 159 of the Teachers* Commentary can be used in 
this situation* Then the first pupil page can be ; 
•discussed with the children.. 



Use the remaining pages for in 




ndent'work. 



» 1 
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The Sum of Two Numbers 

' * 



Mary has a bouquet with 36 flowers. If Jill gives her a bouquet 
having 28 flowers, how many flowers will Mary have? We may write: 

** - .' 

36 + 28 - ^ 



A. Think of 36 as: ^ 

• 

(30 + 6) 


B. Think of 28 as: 

• '• •••• 

• • • • • • •# 

• • • • •# 

• • 

(20+8) 


C* , Join the tens: 

' ■ r 

• • • • # • 
• • 

(30 + 20) 


0. Join the ones: 

/ • • 7 . 

' (6 + 8) / 



Do you see that we have anothe)- set of ten when we join the ones ? 



Make a ring around a set of ten. 

6 + 8 10 + V , ' 

(30 + 20) + (10 + 4) « >n/ 

— - — - . « ■ 
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JEjl Jdin the hew set of ten to the 


. 1 1 icdc at c %i iCr ui f . ^ 




other s€ts of tert. 

a . . 






^ • • • • • • 


* 






• • • M . 

» w w V 




• m m 


• 




•• • ' ■ 






(30 + 20 +''iO) 




* 

(30 + 20 + 10) + 4 


- 60 + 4 » 64 

^^^^ 






/ 





F.. You can write: \ 

36 + 28 . ' .36 

'36-30+6 : Ok 

2a - go + 8 - ■ _50 

50 + 14 - 50 + 10 +^4 - 64 ^ 
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Renaming Ones • 

Miark those for which-yo u wo ul d rename 10 onesas-l ten. 



1) 27 + 35 ' 13) 45 + 9 ^ 



V 



2) 57 +-26 14) .42 + 56 



3) 54 + 25 15)^ 67 + 23 ^ 

■ ^ I ' ■ ■ 

4) 73 + 27 V' 1^) 57 + le'^v/ 

. - V 

5) 41 + 14 ^ 17) 34 + 57 ^- 

i 

% ' <^ 

* ■ • k , 

6) 43. + 26^ . 18) ■ ^3 ^- 64 

■ " ■ • it . .. ' ' 

7) 35 +*40 ^ . 19) .89 + 7 ^ 

8) 2'6 + 38 . 20) 66 + 27 ^ 

♦ - ^ ' ■ 

V 

9) 37.+* 48 • 21), 47 + 29 ^ 

10) 74 + 13 i ^ 22) 28 + 39 ^ 

11) . 29h^8 V . 23) .33 + 52 ^ 



2) 25^+ 18 / V ' 24) 17+64 / 



O , • 100 



The Sum of Two Numbers 
- Compute:- 



63 + 29 

\ 


58 + 25 : 's^3 

> 

\ ■ 

4 


54 + 27 -i^/ 

J. 

I r " 


49 + 28 ^ 7 7 

* 


65 + 29 

4 

t--' ^ — ^- 


23 + "47 * 7^ 



V 



Computes 



76 + 18 £^ f^- ^ 

* 


" ^ 1 


> ^^^^^^^^^^^^^^^^^^^^^^^ 


59 + 38 . ^ 7 


35 + 46 ^ 

ID 

• 


47 + 9 . j 

*■ 1 

*^ - 1 

i 1 
a ' . j 



1\ % 
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The Sum of Twq Num^r$ 
Cpraputer 

I) 59 + 37 - _^2.4« 



9)- 63 + 1 



2) 46 + 28 • 2SZ±_ 10), 54 + 37 




31^ 37 + 55 • ^S^. 



4) 14 + 78 ^JIJ^ 

5) 25 + 69 ^ f f 



12) + 75 ^ 

t 



13) 39 t 59 <■ 



6) 38 '+^47 » /r- 



7) * 2(6 - 



14) 2» + 69 • 

15) 47 + 39^ 



8) 47 * 37 Jj^ 



1(5) 29 + 28 • „^C7_ 



- i 
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•Th^Sum of Two Numbers 



"^hri ITai i^^^ 'stamps in fifer stamp collection. 

Her grandmother gave her 126 * more stamps. 
. How many stamps does Ann-have now? ' . 



We write: 237 + 126 



Think of z3/ as: 



/*think of 126 as: 




□ 

1 E3 
-f □ ■ 
□ 
□ 



Join the hundreds, tjjen the tens, and then the ones. 

HH 



(I 



n □ 

DO 

□ □ 

'□□T 

□ □ 



- Think oT 13 as 10 + 3. 

So, 237 + 126 - 300 ^ 50 + 13 

- 300 + 60 + i 
' 363 

We caa write: 
237 = 200 + 30 + 7 
^26 - 100 4- 20-+ 6 '- 
300 + 50 + 13 = 



OR 



300 + ^ + 3 = 363 



- Ann has . 363 ^^stamps. 



237 
+ 126 
13 
50 
300 
363 



V 
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\ The Sum of Two Numbers - >^ 
Compute: ' 



345 Om. 
+ 249 

# 

'A 


538 / ' 
+237 

m 


816 
+ 185 

/ 


248 ' ^ 
+ 125 

• 


347 
,+22d 


723 ^J^' / / / 
'+158 

« 


• 707 
+ 105 

■ i ^ ^ 


34Q ^ ^ 
+233 i , 



> 

ERIC j " - ^°5 . - . ^ ■ 



ill? 



+ 283 




.J 69 



T 



348' 
+^161 



764 

-fc 29 



386 
+123 



459^^ 



340 
+36Q 



205 

106 



199 



Th^ Sum of Two Numbers 
Conipute: ' 



A- 



204 + 567 



7/ 



V 



753- + 239 



77 



546 + 329 



/ 



728 + .267 



ft 



806 +187 



\ 



ERIC 
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"20 



200 



1 



The Siwn of Two Numbers 
Compute: 



• r 



437 y 243 L ^^' 

% 

V * , 
N 

* J* > > 


- ' , ' r . ' ■ > A : • . ' ! X . • . _^ 

. ■ /• 

^. ■ .- A ^ ... 

■ . 

• ' - ' . ■ V - , 


* 


.f25 + 137 .^;-|"f4;>: ; 

K :-■ V,. 
* > ■ ' - . v 

. 

■. ■ V -. 
I. 

' , ^ ' \ 


- 34,?^ 4: 268 \^ ^ ^ 

If . ' . 

ii 


, .- ■ . r. \ V,:': 
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The Sum of Two Numbers 

ft 

Compute: 

1) 532.+ 149 - i?f 



201 

9 



13) * 409 +- 217^2,7'^ 



2) 304 + 177 » ^S/ 



3) 348 + 29^* ^7 7 



14) .268 + 206 ~/7V^. 



l5) 74 + 16 =* f <^ 



4) 502 + 378 - f?^ 



16) 67 + 208 - >'7^' 



5) 37 + 156 



17) 146 + 726 -5^7^ 



6) 848 + 129 * 17 7 



18) 848% 108= JSZ 



7) 3^5 + 39 ^ '^6¥ 



19) 37 + 207 = 



8) 207 + 308 



20) 475 + 20^6^ 5-/ 



9) 206 + 385 -> S^f/ 

10) "81 + 19 ^ o 

11) ; 46,9 + 317 * 7^^ 



21) 671 + 529= z^:*^^ 



22) 106 + 87-- /^^, 

23) 164 + 20L6j:^7^ 



12) 3X+ 407 ^-.f^^ ^ 



24) 129 + 69 = /f^ \ 
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A Vacation Trip' 



Ed's parents took him to visit a parte 
Th«y dro)^ ;;269 miles the first day. 
' the second day they went il7 - miles, 
Hpw far did they travel in 2 days?- 

Ed saw 14 'different car license plates^ 
The next day he saw 9. 
He claims he saw 24 in 2 days. ' 
.Did he? How do you know? (j^. -^^ « ^V:)^ 

On Monday 406 ears went into the park. 
On Tuesday 375 more came in. 

How many visited the park on Monday ^nd Tuesday?^ 

' P- " ■ \ 

There were 14 Bears and 8 deer along th^foad. 
Ed saw them, / ' ' 

How many animals did he see? (^^^ 

Ed ate $6.38 worth of food. . 

■■ ■ \. ' 
Hi5 share of the mptel bill was $3. 38, 

What diif his trip cost his father? ^ f -Jl^ 



* iienajning 10 tens as one hunobred' • ' - 

Display a set of 19.2 objeets-as one set .of one hmared, 
. S sets^ of ten and 2 sets of one- (You. may find material 
as illustrated telow -easier to use 4 ) 



• 3?hen pre sent "another set of yo:wr own choice, e.g., - l86. 
Ask children. *to te3-l how many are in each set (l92 
and "186); ALsb ask how they can find. the number of 
members in the union of the two sets . Warite : . \ . 

: 192 V 166 / . , 



Recall "how the'se numbers caO* be expressed by referring to 
previous work on place value, • Questions asked^ should 
restili ip. the following records* ' , ' ' 



- 192 ' 100-+-90 + 2 . 
• 186 ^ 106 80 .+ 6 

200 -+170-^ 8 =^300 TO + 8 



^ 378 



192 

+ > i56' 
8- 
170 
200 
■378 



and in ans^^ring the' question of how many^opjeqts are , 
in the union of the two sets. \ ; it . 

Find sums of other pairs of niambers where each number 

is greater thto 100 aild renaming ten tens afe one httndred 

is required. / ^ - 

lise Jboth techniques for several eyajnples^ unless for ^- 
individual children this does not seem adyisa'fils- Thfen 
let children use the form of their choice in keepihg with ■ 
their level pf understanding and skill.* ' / 



Tlie use of "the abacus as illusi;ra"ted in the Teachers^ 
Comneni;ary page 159 - caJi "be adapted for this type of 
regroT:?)ing example ♦ : ^ * 

Pupil's hook j ^pages 111 • II6 Discuss the first page 
with the children. The following pages are 'for independent 
work. ■ ^ 
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Finding the Sum of Two Numbers 

Ann had 237 stamps in her collection. 
Her grandmother gave her 191 more stamps. 
How many stamps does An n have now ? 

-We write- 237 + 191 



Think of 237 as: 



Think of 191 as: 



n a 
a 
□ 
a 
□ 
a 
n 



Join the hundreds, then the tens, and then the ones. 



Think of 12^ tens as 100 + 20. 

So, 237 + 191 = 300 + 120 + 8^ ' . 

= 300 + 100 + 20 +^8 
^ , ' = 400 + 20 + 8 

. \= 428 / . 



We can write: 



237 
191 



200 +^ 
100 + 



30 + 7 
90 + 1 



OR 



300 +120 + 8 

400 + 20 +, 8 = 428 



Ann has 428 stamps. 



. a 

hB 

a 

B 

O 
□ 



237- 
+ 191 
8 

120 
30 0 
42 8 
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Renaming Ten Tens 



1); ' 300 + ^70 + 8 ^ ^ 
400. + 70^+ 8 -4t8 

• 


6)/''400 + 190 + 2 * 

> 


2Y 500 + 120 + 7- 

+ Ji^ + = 


- . < • 

7) ^00 + 430 + 3 


3) 100 + 140 +6 

- ^ _ - :- ^ 


8) 600 +- 160 + 6 


4) - 700 + 150 + 0- ; • / , 

J* _ 


9) 100 + 100 +5 


ft 

5) . 200 + roo + 8 


■ -v : . 
10) 800 + 190 + 9 

_V» ^^^^ m A. ■ - - ^^^^ 



^13 - iia 



Renaming Ten Tens 



" ^ 

396 

,.+283 



207 



765 
Vl73 



493 
^ +215 



7oF 



398 

+261 
CCf 



613 
+ 196 



384 
+ 263 
Ci^7 



794 
+1_73 
f £^7 



342 
+166 



Si 
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Renaming Ten ^ns , 



783 + t^^ ^ f^f-yL 

• 


495 + 192 - 6^7 


496 + 213 - 1 of 

V 


. 384 + 571 - fS^S^ 

A 


764 + 142= ^0 C 


135,+ 284 - ^ /> 


431 + 176 =^ CgJ 

•m 

/ - 


327 + 292 = ^ / 7 



395 + 282 ^ ^7 7 



784 + 192 - ^"7 2^ 



651 + 263 - f 



493 + 276 = 



364 + 273 ^ C3 7 



487 + 161 



276 + 550 ' f-yc 



386 + 253 ^ ' C3 y 



"sia 



Uncle Jim's Farm 

L Uncle Jim lives 170 miles from Boys' Town. 
Boys' Town is 268 miles from White Cj^. 
Urtcle Jim drove to White City by way of Boysi^Jown, 
How many miles did he travel? ^ yfn.^) 

2, Jane visited the farm. 

She saw' 76 cows along the highway. 
Uncle Jim has many horses, 

Stie counted 52. , ' - -4, 

Did she see more than 100 animals?) 

\ 3. On the farm are 784 hens. \ 
' There are 20 roosters, • 

How many chiclcens does Uncle Jim have? 

■" - ■ ' ■ , ' 

4 Last year Uncle Jim made $475 in wheat 

The corn crop was worth $45a 

How much money did he make on grain? fn^'n^ 

5. The hired man put 170. bales of hay in the barn. 
He did the same thing the next week. 
How many bales of hay did he store? C^^^ jf 

Er|c ' ^ ^^T-^: ( 



H-^, Techniques for finding differences ' " i . ' ' 

Objective ; To review techniques for subtracting .numbers 
between 10 and 100, using the expanded 
form, and to extend those techniques tQ 
- subtracting numbers' between 100 and lOOOV"*' 

Vocabulary : (No new words.) 

Materials ; (Same as used in preceding section,) ' 
■ Sviggested Procedure ; 

'As for addition, the material in this section is intended'- 
as a qiiick review Vf#subtraction techniques.' 63 '- 28 = 
.oould be co33rputed iJp. the following way^: 

.1); 63-. 4 = (60 + 3) (20 + S; -.^ ' 

63 - 28 = (50 + 13) - ^(20 + 8)' 
J 63 - 28 = (50 - 20) +'(13 - 8) 
. ' . 63 28 = 30 + 5 = 35 

• p1 ! . ' 

^ 63 60+3 -50 + 13 

- 28 ' - C2Q + 8) -.(20 + 8) 

. . J ■ 30 + 5 . =35 

The fir,st form is appropriate when working with concrete 
materials. The second fojnn Is more convenient when a' ^ L 

s • 

written record of procedure is being made. ' If children 
do not use the second form because of lack of Experience, 
then use developmental materials in Book 2 * as V was done 
for addition • 

Motivate the review by presenting a projblem situation, 
Todi has ko stamps* 

There vere k ' blocks of 10* and 8 single 
staTnps ♦ • ' * . 

■ Who can represent Tom^s stamps using these 
cards? (Or whatever materials selected, )* 
He used 17 staicps. How many stamps were left? 



"What should "be vritten on the chalkboard? 
"Who thinks he knows how to perform the 
coD5)trtation? 

If no child suggests the expanded form, tten begin by 
starting to solve the problem as indicated below. 

48 kO 8 \ f 

■ . --17 - (10 + 7) 

.30 + 1 . = ''si 

Continue with another problem. You may wish to keep 
in the context of stan5)S. 

Mary had 63 stands . 
. How many block's of ten stamps each? ( 6) 
How many single s'tla]x^)S? (30^ 
She used 28 stan5)s.. How many stamps were 
left? 

Ask a:* child \^t should be written on the chalkboard... ^ 
Then^ ask another child or several children to tell how they' 
would do the coojiputation* 

Fo^ exarnple : . 

■ : y ... 60 + 3 ■ ; . 50 + 13 , . 

■ \ > 28 -C20 8). . : - -:(2& >..; 8): .. 

V ' . ^ ^ " 30 + 5 = 35 

If . (Children have difficulty in thinking of regrouping 
6 tens and 3 ones as 5 tens and .I3 ones, use 
concrete materials to represent the stands. This will 
make it clear that it is necessary to think of 63 v * 
&s 50 + 13. Ask how this result differs from the first 
problem. * - . 

Solve other problems. In every case" ask the children if' 
it "is necessary to rename a ten as ten ones to perform 
the con5)utation. They should recognize that thie is 
necessary if the* ones digit in the sum is less than the 
ones digit in th^known addend. i ' 



219' 
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Select rrc^ft-^ihe exancples given belov. Children should 
look a-t the example and, if possible, rename thfe sum in . 

4 

•the most efficien-b form before beginning -bo vork. - 

Given: " h± - .27 = , -an insi>ec-tion of -the ones- digi-fc miakes ±t 

apparen-t tha-fc the renaming of 41 ' ^ould be 3O + .11 

not 40 + 1. ' Of covirse, it is necessary to allow for ' 

individual differences. 



6k - zr ^ 

98 - 24 = 
56 - 29 = 



67^-38 = 53 - 38 = 

57 25 ='__: "^7J- 15 = 



92 - 48 = 



74. - .59 = 



Piqpil* s book , pages _ 

be discussed with the class. 

- ■ * • 

independent stucty. 



117'- 122 : The first-^p'age should 
Use the others 



J 
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8) 21 - 17 
21 • 



y/ + /a 



9) 



36 - rs 

36 



10) 95 - 27 ; 
95 - + M 



11) 71 - 3« 



71 



12) 65 - 48 



65,= + ^j.'T 



13) 44 - 19 



44 * v3 o + 



14) 52-39 



52 * + / a< 
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Computing the Difference Between Two Numbers 



< 








\- • r 


75 - 28 « 






68 - 29 = 




^ 'V 


60 + 
(20 + 
• 40 + 


15 / 
7 1= 47 


68 

-29 -- 


• c 

84 V 16 = 




r— r-; — ■ — 

:) - 


46 27 » 




-84 




■ 1 


46 

-27 " 


s ■ ' 


53 - 24 = 






35.- 17 = 


/ / 


, 53 
-24 






35 

-17 . 

i ' 


92 - 65 = _ 






62 - 48 =^ 




92 






62 





-65 



- 4-8^ 



ERIC 



" 118 



216 V 

Computing the Di^erence 



92 - 85 - > * 


94 - 76 = /■/ 


- • . ■ ^ : • 

r 

• 

^ ■ . 


< \ 

€ ■ 


^ 56 - 39 = 1 2 


75 -58 = / rr 


J' ■- • - ■■/ ■ • ■ / ■ 
y ■ - • 


• ■ ■ 


25 - 17 = P 


\ 86 - 2^ = 


1 . . - ^ ' ' ■ 


■ . .. ^ . - - , 
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Computing the Difference 
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75-39 



53 ^ 34 = 



/ 9 



64 - 18 = 



1 



63 - 17 



-p— — ^ 



4 f 



82-24 = 



*5< 



, 81-27 
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Finding thfe Difference Between Twd' Numbers 



40 ana xv 




9Z and 47 

* * ' ♦ - ■ 

* ' » . . . 


oc ana 44 


53 and Zo - 


51 ana 

. : , ' . ■ r 


Oil nrt 

o4 and 


Of ano 


7>l on/I ^ > 

^^^^ ; 


^ 4P ana lo 


' 82 and' 25 

» ■ . * 


52 and ' l9 




The Birthday Party 



1) BIIMnvited 35 children to^ is party. 

Yesterday his mother bought a package of balloons. 

There were 1^ balloons in the package. 

Bill wants to give each child a bal\oon. 

How many more ballonl^dbes he need ? (/yj 



2) There are 50 candles in a box. 
Bill is 8 years old. 

How many candles.will not be used?<V>^ ^ 

3) Bill received 29 gifts. 

, How many children did not bring a gift ? (fO 



4) : Johh/6fougiht ;BiM a Sox of marbles. - 
Bill had 56 marbles. 
Now he has 94. 

How many marbles were in the box? (^-^tfj 



- 5) 
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There were 19 boys at the party. 
How many girls were there? (/cj 
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• Extending to nimbers greater than 100 

We now think* abotrt more stamps.' Display a set of 185 ^ 
stanqps as 1 . set of 100, 8 sets of 10, and 
5' sets* of one. Ask chi3#dren to tell the nimber of ^ 
. stan?)s In "Che set» /Then suggest: . 

Si5)pose ve use of these stamps* 

How many stan^is will be left? . % ^ 

* . • 

' Wri-te on the chalkboard. 1^ - h^. Ask a 

e. - . - 

chiXd "bo sh6v how we can work with the set of stamps^ 
to soXve the problem. Then ask if someone can show how 
we can solve the problem in» another way, using what is 
written on the board. If they" do not .suggest the expanded 
form, you s\iggest it by starting the problem and let^ting 
someone conplete it. Por exaii5)le, ■ , 

185 \ . ' 100 + 80 + 5 

- h3 ' - (ho + ^) . 

' 100 + ItO + O = ll*-0 

'Cjiiinge the situation to a set of 39^ stamgos from idiich 

173 are removed, ■ 

• ■ . ■ ' . , ■ ^ ' 

■ • 39I4. - 300 + 99^+ ^* 

" -"173 '- - (100 +.70 + 3) . 

200 + 20 +'! 

;Find ta^fferences/.for other pairs'^ of ^inmiber& gresLtesr than 
loo. You may wish to extend ta. numbers beyond 1000 . * 
for some children; Talk about the similar way of sub- 
tracting these numbers and subtracting numbers less than 
100. : ^ 

Pupil» s boo^ pages 123 ^£5: Discuss the first- page with 
- the children'. Use the other pages for independent work.. 



• ; r ' r 

finding the Difference Between Two Numbers 

Wayne has 385 stamps. He put 152 of them in a stam'p boolc 
hlow many more does he have to put in the stamp book? 

We write: 385 - 152- 



Thinkof 385 as: . 300 + 80 + 5 



□ 
□ 
a 



mm 

We want to remove 152. 
Thinkof 152 as 100 + 50 + 2- 

Think of removing 152 byringing l^ si^ of ol^e hundred, 
5 isets of ten, and 2 sets of one. . ' 

Writ^ tlie number of members in the set that is left 

hundreds. 3 tens. ^ ones. 

Wecan write. this:*?? <^ + 3£> + 3 




300 + 80 + 5 
(100 + 50 + 2) 
200 + 30 + 3 



JZr3 3 



Wayne has 2.3^ more stamps to put in his book. 
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Computinrthe Difference Between Two Numbers 



534 - 123 - j£jJL ^ 

A 

J " ^ ^ 

\ 

f 


758 - 325 • '/^ ^ . > 


__ 

947 - 314 - Jj_3_ ^ 


86« 531 - ^3 f 

* • 


s " 


..^^ 753 - 443 - ^ r€> 

ft 

A ■ 


698 - 264 - 


L _ , , , ; , r 

589 - 2^63 -\^2L^ 
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rertnce Between Two Numbers 
Compute: 



384 - 162 


7M - 334 - V3 / 


7 

987 - 234 - y 


■ ' ' ■ ' ~ " .." " 

905 ' 704 - 


879 - 235 • 


598 - 275 - ^ iii 

..y - . 


374 - 152 - 

- ■ > 


384 - 163 - " 

* 
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» Continue with . the dlscxxsslon ' , 

Return to the set of 105 stainps. Sioggest that 7S stai:5)S 
be removed from ttie set J Ask a child to write the exi- 
pyession (l85 - 78)^ Then ask for ideas on finding the 
differencfe "between '185 and 78^ using both staii5)s 
anrf symbols . For exaii5>ie : - ^ 

^ . 185 * 100 +80 + 5 100 + ^o + 15 

78 - (70 ^' 8) ; (70+\ 8 ' 

100 + o"Tr^l07 

Children may . suggest other sets of stanrps to be reqpved* 

*^ * 

For each set suggested, ask If it will be necessary to^' 
regrov?) the sum and how they determine this. En^jhasize 
that looking . at the eyn'Tnple Carefully will help them to - ' 
rename the ^Jim cor^^tly, J ' . ■ ' 

Pupil *s book, paftes 126 - 129 : Discuss the first 
page with the children. The following page requires 
renyri ng the sum. Use the other pages for in dependent 
study. Whether the children use 1 or^ 2 steps in 
finding the dif ferencee^between two numbers will defend 
on individual differences* 




Renaijing the Sum 



225 



1) 


448-129 

448*400 + 30 + 18 


* 




• 1 

f 1 
^ 1 


2) 


572 - 227 

572 ■ Soa + Lc + 


r • «. \ 

. ■ 


" \ * - ^ ; • ■ ' 


' *^ > 1 
1 



3) 740 - 235 

7.40 - Co o + 3o^_ + /j£_ 





571-329 

571 - + ^0 + li 






■t 


[5) 


884 - 366 " - 

884 - £^ + rf_ 


* 








793 - 458 : • >/' 








■■7-) ■ 


366 - 13« 

366 ■ + £^0 + J ' 


« 




^ 1 
* .1 


8) 


857-243 ; 

857 - 2o^ + + >:7 






• ' * 1 
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Computing Oifferehci 



C 



672 

-235 

V3 7 

\::- 




591 



894 
-488 



750 
' 237 
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Cpmputrng the Difference Between Two Numbers 



348 - 129 



761 - 356 



532 - 318 



974 - 538 ^ /its 6 




X 



883 - 647 
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- Finding IHfferences 

Find the difference between each pair of numt)ers« 



1) 391 and 269 


6) 289 and 168 


2) 9U aini 267^ 
^77-7 


< 7) 678 and 339 


31 792 and 269 


8). 387 and 178 


4) 545 and 237 


9) 963 and 238 


5L 434 and 329 


10) 852 and 545 

■ ■ •» ■ ' 



erJc 
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• Regroupliig one Hundred as -bens . 

• - Kow ' ye think of - . imtrbles • • . J'olm < >>qg .3lif .martles whlclu 

he has coimted and placed in bags and boxes. He has 3 
boxes of 100 marbles and 1 b^ of 10 and 4 single 

• zneLTbles • • 





T^ants to give Bill 192 . marbles. 
How many mairbles wiH he have left? ' 



Write on the chalkboard:^ 



c. 



192 =' 



' Ask ^ another child to telle: wh^^^ to .be done with 

tjie marbles. . When, th^, cbrrect answer is given, ask/ : • .'^ 
another. c^3ild to make a record of^: the procedure. - ^ 

. , . :yL4 . V *3P0 + 10 + h 2D0 4- 110 -+. 4. - 

- 1^ / ^^ ^100 -i- 90 + 2 ' ^ >Cl00.4> 90. 2> . 

^ 100 + 20 2 =: .122 



Continue ' the di scussion by returning to the set of 3l4" 
marbles. Si:^pose John wanted to give f^ii 18O marbles. 
Contin\xe^as suggested above/ ' 

I'ind differences for other pairs of numbers grearber th^n 
100^ -"In 'every case ask the children if it is necessary . 
to rename^' the sum in order to perform the computation^/^ 
They^ should recognize that this is necessary if the tens 

number in" the sum is less, than the tens . number in the 

. < .■ ■ . , ■ ' ■ ■ * ' ■ ■ ■ ' 

known^ addend. " ' . / ^ 

'^Select from the exaji5)les given below. Children should 
JLook |tt the exaii5>le send if possible rename the sum in v 
the most efficient form before beginning to work. In^ 

the eaqpression^ i4'l8.- 276r^ an inspection of the tens 

• ' ' - -* ■ . . ■ + • - 

mmiber makes it apparent ;^hat the ren^mir^ of - 4l8 • should 
be' 300 110 + 8 not kob,;^ lO + 8. Of course, it will 
be necessary to pei?nit children to ,work at their o-wpL level- 
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: 816 *;38i* - 
, >03 * 231 • 



738 - 3t5 
977 - i»85 



Pup^i «« ijcKHg^ 130 - i36 ; Use paged foar independent 

-voxiE. PJage 135. xequir*6 that the child Ickik at the 
equation and l^ing toitlife*: lbd> 10 oir 1 depen di n g 
v^iL Vheaire "bSie jcisnanilng. is Tieceesaryk Sttms which do 
nbt/reqidJTii renaihiag ajfe^^ i^ - 
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Renamingthe Sum 





.l32? :-^84 ; • . V 






• 


327 - 200 H-120 + 7 






^2) 


809 - 582 . 

9 

809 * ^£2. Zf £ * ^2- 




1 


3) 


548 - 296 


V 


& - ■ 1 

— _ — — 




73^ ^ i^^^ + 






5) 


610 - 250 : > 




■ : ■ 1 




610 > ^-©o + 






6) 


768 - 473 






7 ) 


346 - 173 - 
346 - 2'j>^ + + 

■ - ' . • ■ . ....... 


f ' ' 


■ 1 


8) 


218-192 

218 * /oo + + / 

111 iiitf'Ti itr i< 1 1 r , . 1 »i 1 ■ 
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Finding i)ififerences ^ 

Find the difference between each pair of numbers. 



1) 349 and- 184 

200 + 140 + 9 
(100 + 80 + 4) 
100 + 60 + 5 ' 


6) 539 and 284 , 

. ■ < . . \ ■ * ' ■ ^ 


2) 901 and 290 

* . ■ 


7) 504 and 242 ! 


3) 847 and 283 


8) 928 and 296 . 


4) 638 and 293 : 


9) 588 and 297 


5) 427 and 295. 


10) 650 and 180 
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Cqmputihgpie Difference ^ 



615 - 



283 



719-^ 237 



476 - 285 



827 - 265 



;ERiC ' 



r 



'240- . 



132 



23'f 



^Compiiting the Difference 





514 - 123 






4 






■ s> .■ 


' % ■ 


947 A 254 








/ ■ ■ 






. ■ ■ . • 


428 - 286 

" ■ . . . ' - - 




■ V 

^' ■ ■ ' ^ 




618 - 264 




m 






> * ■ . 


*■ ■ ' 




728 - 375 

> . ■ . 


- * 


■ - ' . . ■ 1 . ^ 



ERIC 



241 

133 . 



235 



Computing the OJffererice 



in - 3^90 






• 


708 -345 


* . . . # • V* . 






• ft* . .. • . . 






f ■ 

i 


557 - 273 


; . . ■ 41 








> 






469 - 283 






V 

** • • ■ 




■ ' ■ ■ ■ 




> 


6 73 - 28 0 









er|c ■ , , ■ "242 
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What must be renamed? 
1) 347 - 128 



2) I 814 - 381 



3) 7% 48 

4> 132 - 29 

5) 49-27 

6) 205 - 91 

7) 981 - 257 

8) 604 - 391 

9) 876 - 59 



10) A03 - 291 



11) 540 - 239. 

12) 809 - 397 



00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 




10 




101 



10 CI) 

10 (D 



\ao 

10 

,@>^ 

10 . 
10 

(id) 



1 

CP 
1 



1 
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Some Problems to Solve 



969 children go to our 
school. There are 175 ^ . 
in the first grade. How 
many arenot in the - ^' 
first grade? 

7 f¥ are not 



X 



The baseball team played 
162 games. They lost 91 
of them. yHow many did 
they win? 

/^> ' fr / * 



They wor^ 7/ games. 



/ « 



The th i rd <grade gave 
$3. 30 to the Red Cross. 
This was $. 5(1 more than 
the sixth grade collected.: 
How much did the sixth 
grade give?\ 



A. 



They gave s^f] 



. . . ■ • . . . "r^^^o^.: 

4. • Joe is reading a book. The* 
book has 302 pages. He 
has r^d 150 pages.' How • 
many pages are left to read ? ' 

He has yy^- pages to read. 



•136 




r. Problem Solving 

^ Objectives ; Tb. re^ew techniques for solving story 
^ prolD^^osv ^ 

To develop further s^m In solving problems 
involving coi^arlson- 

To develop ^dll in oiaing oije equation to, 
* belt) solve "tvo— step" story problems. . 

. ' ( ■ * • ; . ■ _ . ■ • . ; ■ , 

Vocabuidzy: . (No nev words,) ' » 

Materials ; \ vooden counting gtlclcsj . 

\- 7. pieces^ of , if" X 6"- brown :^per I'olded 
. ^tb represent bims; 
8 pieces of yam to shape into fish hooks 
on the flannel board; • ^ 

"5 felt fish; ' . . ^ ■ 

- ■ - ~ . ■ . " . 

■other: shapes for' the, flannel board.,. 
Teachi njg Note ; ^ 

Although children have had some experience in solving 
problenis in ]p|revious sectlc^s, -particulax etttentlon^is 
given in this section to helping children dbsvelgp, strategies 
in solving problems • To miniTTdze the compuib:)^tiopL^ sma^er 
numbers may: be Used to illustrate ^ the j^dea>- However, 
children' may. select miich larger .niiwbers in t&e teachin 

situation/ The *f irst part of the secticsi develops as 

■ " . t*" 

follows: 

(1) .Problem situations ar^ considered without numbers 
whereby children may select whatever numbers they 
choose. 

(2) Then we consider situations where not enough 
.information is given, 

(3O Aid, finally, we consider situations where too 
much Information is given. 

3ja the Second part of this' section, problems are considered 
whereby a coii5)€U7ispn between- two sets *of objects must 
be' made and ;"a;ction" is talcen- on one or botb of the ^ 
sets of objects . 




^ In "the third part of. "this section, attention is given 
to the soT*,caJLled''tvo-st^p problems where tvo equations 

may be written or two ideas used in one equation; 

* . ■ .■ . ■ , ' 

" Suggested Pi'ocedure : '\ - " • ."' ' . ""^^ 

^ ■ ' . • *^ 

Write the following story on the chalkboard: 
>^ ■ * . 

^ ' ? Mother ' had . . . ^yles , •. {i) " 

*■ She gave . , pies to Grandmother. 

How many pies does I^other have^-now?, 

. ; .. " ■ .. ". . ... . ■ 

Read the story^ using, the* wxjrd -"soane" for tjie bJ^sCak . ' 
• ^ace". ■ ♦ ' ' . / ' ' ' ^" ;\ 

*What i^ -LcaioTOwn? What is it we;* are. asked 
}bo find? . . • . ' ' . ^ , \ * 

♦ (How many! pies does Ifother have after, she 
- * giveis some away? ) . - 
•* * What ifnformation is given? What 'cLbes.the * 
V- ■■ story- tell? (It tells that Mother h^ 

. pie's and gaVe' some ^ of them\away-but 'it^cioesn 
■ teQl^ .how many 'v) . ' - ' 

Direct the children to read^ the story to themseli^es / - 
Discuss the^ question ^asked ancL the inf orriation given^ 
Relate^ the ac-feion to removing, a subset of piee fytiTn a. 



set of pies. Review with. the children tm#fact that we 
may use equations to help solve the problem; h'pwever^ 
vthe equation is not the answer to the story problem. .^^^V 
For this problem we cotild use^a subtraction equation. 
Ask the children to sxiggest numbers to be used in the • 
blanks • Con5>lete the story problem by- writing the . 
numerals and then direct children to write -the 

equation that will help them solve the problem^ on their 
paper. The equation should then be, read so that all m^y 
check their wqrk; e.g.^ 5^ - 2- = n. . Be sure 'that the 
solution is stated, . "Mother has .pies now." 



• Too Little rinf ormation 



Write tlie folloviug story on the chalkboard: 

, ' Jinmy hafe a few marbles'. - (2) 

. Bill gave marbles to JXmsy* 

How many marble does Jiminy 'have now? 

Have the story read aloud. Di sens s the question asked 
and the information, given. The children should be quick 
to see that there is not enough inJoimation given to 
solve the problem. Encourage the children to tell what 
it is that they need to know. Erase the arords "a few" 
and draw a*hlaak there- • Ask them to tell what kind 
of ^an equation may be used to help solve the problem. 
It will he an addition equation, since the set of 
marbles Bill gaVe to Jimny was Joined-^to Jlmmey's set 

.ST' 

,of marbles* - . - 

Ask the children to suggest nxmibers (^-S^^^^^,.^ and 3) 
which coiild be used In the story. ' FiH in the b^fcanks 
and then direct the children to write the equation on 
their -own paper. ' Ask one child to write the equation 
on the chalkboard; e.g., 6 + 3 = n. Direct.-the 
children's' attention to the numbers named in the equation - 

Bring out that each humeral^ name's ^ number that is ^-r.- 
sociated wi^h a set of cdbjects. The equation may he 
used te* help find the answer hut we must answer th^ ^ 
question asked , in the problem, "Ho wv many mfl^-rblf^R ^ An^^ ,T -y Tnfty 
The answer "Jimm^ has marbles." . - 



have now?*^ 



i 



• ' Toe Mnch , Inf ormati on 

Write^ the following problem" on the chaJJcboardi 



Sam needs 
He has* 3 
He has 5 
How many nails .j^ist he. get? 



15 nails to "build a 'box, 

* <^ 

nailis-. ■ * . • ^ 
screws - ^ ■ 



/- 
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Have the story read*. Discuss the question asked and the 
information giveh* If no child comments ahout the screws 
the children's attention should be. directed to this^state 
ment hy' asking ^f all of the information ^ven is needed 
to solve the problem. Eelate the etjuation 15 = 3 + n 
•to the problem^ . 

Refer batk to the' problems on the b6ard. by nximbering them 
2, and 3 • Talk about whether knowing how to . solve 
problem number 1 helped solve problem number 2. 

Knowing how to begin, by looking for uiiknora andv - 
determining what information! is important will help 
soiye any problem. .. The. same equation form cannot be . 
used -in solving both problems , tho^Igh'. - l^e first ' 
one required a tribtraction' equation 'and^he second one 
an addition etjuation. Brj^ out tha^ probl^ nxmiber 3 
was different fromr either of the others. . ^ 



I^npil^s book. T)age 1^: Have the first story ^: ' 

problem 'read and discusQ. which of the stofjr problems on 
the eh ftT y board It is zadst like. Since 'i"5 is most .'.like 
l^he^pxoblem number 2 on th^ board, t£^ chStdren \should 
be directed 'to write 2 - in the gm« 1 1 bc^^n the upper ' 

loft harjd cdraer of tbe first-story box^^ \ 

♦ . , ' - ^ ■ . - ■ 

Eae^. child may' think of the nunibers he wishes to- use . . 
in the story, the numerals should be written in the blazikSj 
the equation written on the line • below th$' story and the 
^sentence* ccanpleted. . : . . . .V 

The other three stoiy problems shpxild be completed 
independently in the same- way V ; - 
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Problem Solving 




Jerry had 
He found' 



blocks, 
blocks. 



How many blocks does 
Jerry have pow? 



Jerry has 



-in 



blocks. 



Beth had 
She gave 



apples, 
apples to i 



5. 



How jnany apples does 
Beth have? 



x ■■ ■ ■ 
Beth>!as 



apples. 





4 



Sue nee^fe 
She has 



bags, 
bags. 



Mother had 
Father took 



cdokies. 
of them.* 



How many more bags does 
she need? ' 



How many cookies ^ does 
Mother have now? 



Sue needs 



bat 



Mother has 



cookies 



13T 



Congpiarl sons ^ 

Aisk three "boys, to ^BtancL'-'''^ 

Tell the^ children that you want to make tip a, baseball 
team of nine members and you hav^eonly three members. 
How can you find out how many boys-^eed to stand with 
the three boys already standing? 

.(You 'coiald keep picking boys xmtil you have nine boys. 
You could think how' many boys you .would need^ etc.) 

Encourage the children to tell liow many more- .boys are-, 
needed,. Ask them to write an' equation to show that the 
answer they gave was the correct response, 

a; child "might write 9 - 3 = 6, and Justify it . saying- 
that you know^'^^t you can f ini the missing addend hy 
'subtracting the kfiown.- addend from the sm. , - 

■ Gi-Ve 4 counting stick "hot dogs" to one child and the v 
7 folded.paper '*buns" to anotlier child.- ^ * 

.* -Mary has h hot dogs and "Judy has ' 7 buns. 
How many more buns are there than hot dogs? 

Encptarage the children to tell bow they would pair the 
members. of the two sets- If the hot dogs are paired. 
«d.th buns then the set of buns has two . subsets, the 
subset >dthrhot dogs and the subset withotrt hot dogs. 3? 

Have the ebiiatioii written. 

* ^ . . - - • - / V . ■ ^ - . . ■ .■ " ■ ■■ ■ 

7 - ^ + n. ; The set of -buns was separated 
* • into two siib sets, the subset with: hot dogs 

and the subset without hot do^st^ ' . ' 




If. the* btiha are paired w:Jrbh the hot dogs, a subset 
of buns ;.m^ be renicrved f rgm the set of bun^\ Ask a 
child to v^^jbe the ^e to show this operation. 
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7 - =? a, A subset of buns vas paired 

* * <■ ■ ■. • ■ . • 

vitli the set of hot dogs. In this case you. 
actTially moved a set of h huns from the 
set of 7 "buns*; You can tell by the number 
d!^ members in the subset of buns -without hot 
dogs hoy many more buns than hot dogs. 

Di-scTxss the fSLct that other questions might have been asked 
about the hot dogs and buns. ^For example^ how many more 
hot -dogs do you need to fill the b\ms7 HbV. many fewer 
hot dogs do you have than buns? ' 

Write the equation for each and have the question answered. 
(You need 3 more hpt dogs to fill the buns. You have 
3 fewer /hot dog& than bims.) 

Place 8 yarn "fish hooks" on the flanriel board. On 
the flannel boaurdy imt removed fxdm the^ hooks, .place 5' 
felt fish.- ^ . . : 

i i i £ i i i i - . / 



-V2hat qolestions might we ask about the fish and 
the fisb hooks? (How many .fish do we need 
to catch to have a fish fi^r each hook? 
How many more hoqkk. than fish? ^w inany ... 



fewer fish than ndbks? ; How many iish are 

needed to mai^h .t^pr* set of 1^ 

Is this problem sijoliar to the last one? ^ 

(Yes^ .Both problems are about r comparing TBi^ts 

. /' " . where one set has more members than the ^ 

' ■■ " . • other : siet-.:) / -..r-. . ; 

. ■ . . . ■■ ■ - . • ^ ■ ' _ . ■. . 

-Corrtfinue ^y dLsctussihg the firsMt questicoi: given-* Ask 
a child to write, the equation that will* help solve 'liie 
probl^n. Same :ahother child to show that the solution 

' ' . ■ ' i \ • • ^ - ^ . ^ ' ' ■ ' \ ^ . 

. is true by moving>theYO on the -flannel board. * 



For exaiaple. If the equation were written 8" - 5 = 
> the child should paiir the hooks with fish), moving th^ 
hocks to the fish, and thus removing from the set of 8 
hooks a subset of 5 hooks to match the set of fish. 

If the equation were written 8 = ^ n., the child could 

-\ ■ -- ' ■ ■ 

pair, the fish with the hooks and thus show hooks with 
fish and hooks without fish.. The child might count 5 
hooks and show that this subset is equivalent to" the set 
\. of fish and the. remaining subset uses up «i t the other 
members of the original set of hooks. The subset of 
hooks without fish will be equivalent to the set of fish 
needed in order to have a fish for each 'hook. 

Ask the children to open their books to Pig)il*s book, page 

138 > Head the first story together . Direct the child- 

ren*-s attention to the picture that is used to help solve 

> 

the problem. Coiiqplete the page together. 

Teaching Note: - ^ 

■ . ■ ' ■ * ■ 

Some of the children may find this page very easy. These 
children may.be encouraged to go directly to the 
I^il*s pages which f^ (i39. -l^l) - Less 

able children may need to spend more time on ^age I38 
under. your dLreSct guidance. 

If the chiXdireti are ready for more difficult prohlems 
involving, con^iarison, Pupil^s book ^ pages \h2 r 1^^ 
may be iised . You. must make this decision for your ^ 
own particular class situation. Again, very siiii>le 
problems have .beetr used in the begirining in order to be 
sure' that the children undersl^and the idea of conparison.^ 
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Problem Solving 



Jxidy^ and Susan vyere playing house. 
Judy brought ojut 9 toy plates. 
Susan brought out 15 toy cups. 
How maiwjnore cups tlian plates 
did th^irls have? 



Draw pictures to help solve 
the problem. 



cups o» o» o> o> o o o 
o> o o o> o/o 

piates\^^\^>l^^> Cs^^cS) 



■ ■ .. ^ 

There were ^ more cups than plate; 



Bob and Kim went to the store to buy some candy. 



Bob got 12 pieces of candy. 
Kim got 18 pieces of candy. 
Find how rnahy more pieces of candy 

, Kim-h^d than Bob had. r 

* 1 • • • 



Bob's candy^ 



Kim's candy 




cc»e> 



O i 



Kim had 



more pieces of c^dj^ 
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Solving Problems . ^ 

^ ^ : _ • . *• • 

. -. •■ •■• . ~ ■ = ' — ' ' 

L Jan and Mark were going to play garage. 
Jan had 12 toy trucks. . 
* Mark had 21 toycars. ' i 

- How many more cars than trucks werejhere? , ^ 

There were 9 more cars than trucks. 

2. , Bill and Glenn were going to the store. / 

. dienn had 18 cents. • , - 

; \ ■ " ■ ■ . . : ' 

. How mpny fewer cents did Glenn have than Bill had? 

" Glenn had i JT fewer cents than B ill Md.- ; 

3. Sussm's mother has 2 diKen pencils. . 
; Susan has 9 pencils. 

How many more pencils does Susan's 
mother have than Susan has? ^ 

Susan's mother has Z^" mqre pencils. 



Jack ate 12 pancakes. * 
Fatherate 9 pancakes. 

Father ate how many fewer pancakes than Jack? 

r.' " - . ' • 

Father ate ^ fewer pancakes. 

Sally and Beth have 22 books. ' 
Bob and Jim have 17 books. , J ' . 

How rnany more books do the girls have 
than have the boys? - 

The girls have more books. 

Twenty-fivexrows were sitting on a fence. 
Forty-one cows were in the field. 
How many fewer crows than cows were there? 

' There were f ^wer crows than cows. 



7. Tom caught 21 fish. 

father and Mother each caught 8 fish. 
Find how many more fish Tom caught than 
his parents caught 

^ • ^ ' ■ ;■ 



Tom caught ^ more fish than his parents caught 



2X 



81 There weri^43 elm and 28 oak trees 
in the parjlj^ 
^^^w many more elm trees than oak - 
^ trees were in the park? 



There were> Vs" more elm trees than oak trees. 
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Solving Problem^ 

Find the answer arid write the answer sentence. 



1. 



3. 



7/ - ' i^y 



/V\lss Brown had 78 sheets of red paper 
and 29 sheets of blue paper. 
Find how many fewer sheets of blue 
paper than red pap^ Miss Brown had. 

Miss Brown asked -Judy to get the" 
paint brushes. 

Judy fcrt 32 wide brushes and 19 
narrow brushes. ^ 
How many more wide brushes than 
narrow brushes did she get? 



The first box of colored chalk had 
43 pieces. 

, the second box of chalk had^28 pieces. 
How many more pieces were in the 
first box than m the secoojrbox? 
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Miss Brown said that she had 63 
paifs of scissors and that Miss 

.Stone had only 38 pairs of scissors. 
How many fewer paiF^ of scissors did 

Msi Stone have than Miss Brown had ? 




l:n thet A ' parking lot there.were 



247 ca r s^ t ■ ) 

^Jn the B parking lot there were 
173 cars. 

Find how many more cars were in the 
A lot than in the B lot. / 



There were 97 sport cars in the A lot 
There were 129 standard cars in the A Jot. 
How many fewer sport cars than standard 
carswerethereinthe A lot? 





There were 67 sport cars-ih the B lot > 
There were 96 standard cars in the B lot 
Find how many more standard cars than 
sport cars were in the B lot 



er|c 
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8. All together there were Ji50 station 
^ lyagons in jots A and B. 
fber^ were 31 trucks parked there. 
How many more station wagons than 
trucks were there in the lots ? 




r 



X 
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• Two Piroblems in Ooe ^ i / 

Write *he follbving story on the chalkboard: 

' s^. . Fainaea? Brown had; 5 pigs. 

He "bought ^4 more pigs ^ ' 
' Then'he sold 3 of his pigs. 

How many pigs does he haye nbw? ^ 

Ask.-a^ child to read the story. Discuss what is imknown.. 
Wha.t.iriformi^tion is given to help solve the problen;?^ 

Use manipulative materials to hdlp the chilSren visualize' 
^ the 5 -pigs^ he had jand .the k . pig?; he, boiight v ''''Ask " 

a child to. show how h^^vDuld solve the problem using 

the -sets. of^obJei:ts*' V'Df reel?' the same child ^to show how . 

32e*;woul4rwrite the. equatiorfe tllat' could be^ used to help,^ 
: solve the problem* V , 

Encourage the other children to show how they might use* 
a different met^iod to solve,, the problem.. Different ^ 
equations should also be written. 

' 'F6T^e^^ji^le:\^Oae "child might jjoin the two sets of pigs 
' ' and then remove a set of 3 pigs. In 

this case, the equations would, be written 
r 5 ^ 3 = 6- The answer to 

the question would then be given, ''Farmer 

■J . ■ ' 

Brown has 6 pigs now." 

Leave the "s'tory and the eqioations , on the board. Read 

the^ following/. story to the children. 
'■ • . . ■ ' 

.Father bought 3 ' bananas "and 5 apples. 

. ' Mb the^r bought h pears. 

. "How mato^ pieces o'f fruit did Mother and 

. \ V / Fatherubuy? ' . 

.Write on the board: " - \ ^ / 

3 bananas- and* 5 apples ^ * 

' 4 peistrs . ' 

■ ■ ' 

Discuss what is to be foomd and what information is giyea. 
Since the children have become -familiar with ^e equation 




form vsSnQg ttiree' addends > the eqaaatioii' id.ll most ^ 
"be yritten 3 + 5.-Sr- .4 12^ and -the ansver given, v ■ 
"Mottier ahd Fatber bougirt 12 pie^^^es of fruii^ -/* v " / ^ 

Through dtsctissiori "bring oxrt different Trays, of - combining 
the sets, of fiMit. „ ' . , \ ', - . : : ' 

. ❖ • ' ' I^ybe FathejT put ttie fruit he bought '-into 

one bag and Mother put ^the fruit she. bought 
^ixttd -another bag- 

/ ^ j If we are going to add the nyn^er s in our^ 

. ^ eqTjation in. the same 'order. /that, ve joined . 

tile" sets Tihicb nxndifffers would ve add first? . 

DirectX a child to write pax«atheses to ^ow which, nunibers 
will be added first. ^ . • . 

\ ' - ^ (3 + 5)-+ ^ ■ ■ 

" 8 + ^ = 12 ■ ' . - 

f 

Let*s poret^pi 1±at "the bananas were very 
ripe SQ the d'eric .put the -bananas -.in one bag 
. * and tj^e'^&pples and pears in another" bag- 
' \, Wieire might the parentheses be written now? 

^ ■ : . 3 ^ C5 + v> ■ i \ 

3 ^ 9.^.12 ' . ^ 

It should 'tfe" cleaor td' tite'^tr^^dren that if 'you consi 
zrmsb&X' only^ it inakes no diif erefnce which way you. add. 
However^ it - sonietiiaes helps to prelate the equation closely 
.to the probl^ and -ta jarite the parentheses in^ a certain 

place in the equation* ^ * ^ 

. . r ' ■ • ■ . , 

' Wlat, is. the answer'^ to the question asked? 
u CMcrther- and.. Father bought; 12 pieces of 

frrdt.) . . ^ . . ^ ^ ' . ■ 

Dixect. tiie children* s attetitiorr to the problem about 
Farmer BrrJwrt'^ and his pi^s. . Begin the..^di scussicaa. by 
askircg' quests! ons- su<ih sls^ "Way -.did we «write^ two -. '^ ' 

equatibris tQs>iielp solve^this problem?^ Are two equations 




aecessaiy?/ Could you write one equation th^t wotjld help 
. jrpu this problem?" . , • J" ' ■• ' 

Encourage" the chiidren -t^L tiy . If _ no one . gives An ansver, 
; : then jjrpu ^hould^wrl^^^ C5 + h) - 3 , n. 'Have tlws chlldr^ 
Oise manipulative maiterials . to . demonstrate the action. - 
Continue hy can5>leting l-he computation and writfng - ' - 

-••9:-'-3.«-6.. - ■ ■ V ■■ ■ • 

. Encourage .the children to vrlte tHe equation ifelch would 
fit, the .problem -wben^ they thl.nlt of removing the subset :_ 
of pigs that the Xanner sold from the set: of pig"9-..Jie 

, had befoSre -joining to tttat set the set of pigs^he bought* 
. (5 - 3) + ^ = n, "2 + It = 6. . . \ ' : 

Write -the following story ; on the challrt>oard *- 

: The paailman had . 10; letters in his hag* 

letters at Mrs. Smithes house, - 
Then he picked -up /3 letters that Mrs* Green 
vacated' to mail • . . 

How many- letters does the mailjnau have now? 

. Follow the same procedure* with this- prohlem, ■ ■ What is ,to ^ " 
be found?. What, dp you i^ow? Write*. tJ^e, .,eqiiatipn 1iiat ^ ■ 
■ will help solve the p3r.o"biem> (lO ^' ^ n, 
a^d -then w3rLting ' 6/^ 3 =>^.« Encourage the --^^ 
tell otiei^'ways c^^ thinking about the ^blemi You 
might help, by askitig how/mai^ di^erent letters, the post^ 
man had. Encourage the children to - tj^ to write. I^ie 
equation that would help solve the problem /in 12*1 s way. ' 
^l^i^fej&ild is willing, to- try, then you might/^^ as 



:yo 




.We can' write .10 + 3 because he^ had . iO / 
, letters and got 3' more; from Mrs, CireenV . 
These parentheses will show that - we add those 
numbers before we subtract any nimaiber* - Now 
we subtract k, the number, of letters lie " ' / 
left at ^ Mrs.- Smith*, 8 fious^^-\ "OEir equation 
will Tead (1(5 + 3) . 4-= n.' Ve ^^^ 
this equation to find the nunibea^i^ will: use 
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±n our answer rf- 



Have ,t her * cpinpu .conqpleteS*.. and the quest ion aiisvered, 

(Tfaer xnal lTnaii has 9 letters; now. 3 ' " - 1. 

jE^gpil^.s - book^ ^ page ■ ■ l^^ - lk6 : . / . " 

Re^'the ifirst stoiy probiem and faisduss;'* 
• wh^her 'it'.is similar po^^^fi^ :jpTdbX&ns they .. 
• have just solved.- Use the 'first problem-' as' . 

..... an. illustration of tbe way in which the work 
is to be shown ^and -completed. 



Sets of PjTOblems " " . " 

Pupilis - book\, ' pages ll£7-l^: ^ \ ' 

Three "^ets Qf. problems . foJ-low. ■ These ^ 
pages may be used- whenever it seems 

. appropriate to provide - opportunity for 

* • '■ ' ' ' '. ' , " ■ ■ ' ' * ■ 

using mathematics - in solving problems' 

■* - ■ * * • *' . ' ■ ' . 

to continue the development of -,skiljL in 
probleai. ■ solving:'^ -.^ . • *' 

Otixeyr p^robl.em^^sets 'will_ appear f rom^.tiine'' to. time*-, : ' 
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Write the egoatfon that will help solve the broblem. 
Fut thie t ) where they belong in your equations. 





Judy had 6 records i 
. SHeJDQught- 5 jnore records. 






. ■ . - ■- 


, y* . . 




• - 




■ ■.. ' . •■ 


Op the iray home sh(B bfoke -2 reicord^. 








■. . 


\How many records does !ftidy have how ? 


■ A' 






2-. ..■ 


Jim had 2 shirts and his mother bought 
3- new shirts for him* 

His grandmother sent a new shirt for h is 
birthday. - 

NOW how many shirts does Jim have? 








■r . * 


n 


















^ Bc^h borrowed 6 crayons from S usan. 








' \* ' 


That aiCsFrnopn she returned 4 crayons 
toSuscin^ 










V 


• 






Then she borrowed 3 crayons from 

Jerry.--:: V .. 




- J. y 




' ► ■% 










How many borrowed crayons does Beth have? 




















iWrs. Wh ite had on ly 4 eggs so she ^ 
bc^ht a dozen jeggs. 
















How many eggs-did she have after she 
put 6 eggs into a cake? 
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5. 14 cars were in the parking lot 

6 cars came to park' and 4 cars. 
, drpye away: . 

^ How rriahy car's were in the parking 
Viotthen? ^ 



6. Mr, Black planted 4 oak trees. 
' ^ext he planted 3 maple trees. 
^ Last of all he planted 5 elm trees. 
How many trees did he piant? 



^^^^ 



7. Mother made 8 red aprons and v , 
5 blue aprons. . 

Sfie gave 4 bl ue aprons aw^yr^^ 

: How many aprons does she have now? 



8. Sally had^ 12 cents/' 

She gave 5 cents to BHI. 

Later father gave 3 cents to Sally. 

How many cenjs does Sal ly have now? 



3. O^-s-y^B 



7y- 3 



2m 



. - ' ' - Sef 'T-'- 

SolylhsLProblernSi, - " r 

vyrtte an equation and comptete the answef sen^encje. 

1. Tt^ e polpcpf ri man- had 75 - bags qf poptorri Ifo sel I. 
: ; At the en^^ 

How m|py we;re spid ? ? ^ 



^.y j '^-.-r-^^ - ' tegs of pogcorb were sold. 

2; ; Bill ianid Bob jCbu as they walked home. 

: 4^ Bill counted * 67 cars and Bob counted 86 cars. 
':. ^ yim many cars did^ they both count ? 



. They counted ys"^ cars: ' . , 

3, I h a spell i hg contest J Im's team m^de 32 points. 
Henry's team made 17 points. . 
By how many points did Jim's team win? 

Jim's team won by ' points/^ 

4. Sue pickiid flowers for her teacher. 
She picked 49 daisies and a dozen tulips. 
How many flower^ did she pick? 

.- - ■ ■ ' ^ /t^ V--- •" ■>> ■ • 

Sue picked (^/ flowers for her teacher 



7 



-'-^ set 2 ■- v/.: v... ■.v- 

^Solving Problemi - - V : r - .v 

^ . c. . \ /.,-;'^>,. -r. -v 

Write an equation and c^ompiete the answer sentence, - V - 

1.- Winiam hafs 14 pencils. If his mother gives him 12 
V . how mahy pencils will he have? . - * 

Wjlliarrr wintiave pencils.' ^ 



2. , James/ff^ 21 years old. . He is 13 years older than h is brother. 
. How old ts his brcrther?: . : 



His brother is ^ V^js old. 



3. John's teacher has 25 pieces of chalk. If she gives John 
8 pieces, how manvjgp she have? 



She will have i y ' ' pieces of chalk. 



'4. If Pete spends 25f on oranges and. 3K ^n tenanasi how 
. much will he tiave spent dn f^ 

He will have spent On f rurt 

ERIC" - - . - ^ - ;.:v.-V:^v:;v;^,. .-^: ■ : 
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5; ^ The Carpenters' diag Rov^r just had 18 pupptes: Their 
otfier dog, Fidd, had 6 puppies^ month ^o. t4ow ipany 
puppies dy bpttudogs havefe i 



^Bolh dbgs had -^/^ - puppies^ 



6. Mr. Barton is 40 years old. Mr, Hill 19 yeaVsold. 
How much older than Mr. Hill is Mr. Barton ? 



Mr. Barton is ^/ years older than Mr. Hill. 

■ . - " ■ 

7. If Mr. Jackson catches 14 fish and his wife catches 15 
fish, how many fish do they catch in all? 

They catch ^9 fish. 



8. Mickey hit: 54 home runs. He hif 20 more than Dave. 
How many home runs did Dave hit? 



Dave hit ^4^. H ^me runs. 



- ^ 
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% Tim hid 13 pears. Jeff gave him 4 apples. Ho^ many 
'V ■ P^®s of iprutt have how? ' 



Tim has // jz pieces of fruit ' i 

:JiiV^^ 30 members. -Qrily^ 14 members playetl In 

^ ^ -■' their big^ame* How mah^ 

members did not olav. 



IL Roger is 18 year^ old. He has a brother named Max. 
If the sum of Roger's and Max's ages isV^^how old 
Is Max? 





Max is years old. 

12. TUnothy needs 98#., He has 25# now. How much 
^IS^tfhe^^^e to earn before ;hf ; has^ 98* ? ■ 



He^m ust earn • / . 



•:i50 



rr:.-,-: ■- 



B. ; BUI had- 50 marbiesi Hje gave Jerome 14 of them. 



BUI h^s - ir&rtoles. 



14^ ^ Mr; Singer has 40 t^hic^ 



He will rteed chickens^ 



15. Patty had some jelly beans. Klnri gave her 16 more 
and now she has 34; How many did she have at first ? 

_ - V ■-."*-■■ ■ ^ . . ** 

She had /f leHv beans. ; 

Id 4 There were 43 trees on one street. On another street 
therj^ere 36 trees. How many treefs were there on 
' both streets^? - 



There were ^9 trees on ixrth streets. ^ 



^3 



house that can hold 90 chickens. How itiany more : ' 



S et 3 ^ 

Solving Problenis 

Wr?'(e ah equation and an answer sentence. 



1. ; Mary's s ister was 15 yearrs bid. "^ary was 5 yea rs 
younger than her sister. -How old Vas -Mary? 




:2. The toys in Mrsv Jones' class wahtekl to^p^^^^ They^^ 
needed 18, members for two teams. There were only 11 
boys on the field. How many more boys were needed before the. 
game could begin? 




3. . Carol had to walk 9 blocks to schooj. Jane had to walk 13 block: 

Which girl had to walk farther? How many more blocks did she, 

■ ■ ' ■ . •• ^ . ■* 

' have to. walk? • ' . 



4. 



Alice's riew baby Sister weighed on pounds. Alice 
weighed pounds. How many mor^pounds^d id Alice 
weigh than her jBby sister? . 



2^ 



. Susie baked 2 dozen cookies. She needed 3 dozerx for 
the^class party. How many more cookies did she have jto - 
■ ^bake?. ' : ' - ' ■■. ... - ■ - , ■ ■ . 






There were Mch intheclass. Nirieteen of these 
Were boi^: Hovy ma^^ iris. were in the.£j|ss? 




0 ■ 
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7. Sixty-two children ^ had p^rts in a play. There were SO parts 
be filled*. How many more ch ; ' 

^ George and Jerry rode their bilces 22^ blocks from Jern^s - 
house to the store. On the way^home George stopped at 
his hpuse which was only 7 blocks from the store* HoW 
many more blocks did Je^ry have to ride to get homfe? 





- * ■ 



9. 'Lindtf has earned 25\cents. - She wants to buy a tea set 
' that costs 59 cents. How much more money does she 
. - need? ■ . .■ ^' '■' ■" ' r ■ 




i 



H-fif* Zxtenaions x::* 

- Objegtlve : To provide -^additional material for more 
: ■ ' . .aljle p-iflpils. " . 

' Vocabxaiary ; (indicated belov) ' \ ' 

? ■ ■ ■ . ' ■ ■ . - - , , ' . 

S^gge ttted ProcediaargT ^ 

^ The Pupil* s Vbdk, pegea l$^-173y provide "additional 
, xoaterlal on the^ ideas developed in, tl^j^hapter, - 
'^lae items \*ithin each seli increase in dif f ic^aty f rcan 
tlie- level of •..the regxilar .lesson to- a level that . * 
ahc*ad challenge tl^. brightest pijpils. These' pages" 
are intended Trial nly" for independent use by. -individual . 
^ children. ''Very often one idea' leads to the, next, 
somewhat in the manner of programed material* You 
may want to point this out to the children who try. 
these exercises* ' » , 

. .^eJitJwlng- are speci ^ ^ 

' .The set entitled Sequences and Sums gives practice 
.... ^ ■ - - " . ■ 

regrouping, and ^ordiering sums of several numbers. ' 




Ldebs in .the- set qh Magic Squares ' ^maly be quite 

difTicult^ Bright pupils: may nonetheless find- them "inter 
estingii The earlier' ideas, in this set are much easier. 

' Roman ITumeral iLrithme J bic p^ov^des a n^^e^xang^le of ' 
' a -system with regroT:5)ihg but without place^ieclue • 
This .set may -therefore be useful not only as a 

• * ST3>plement\but also as a step on the way to. addition 

• €Lnd. Bubtractic^' of multidigiV Arabic 



'268 

W Over rapping Sets 
E Here are three Circles A, B, C.: 




(a) 



ih) 



(c) 



(d) 



- ■ ;• > : . .... 

Find a point that is inside all three circles. Mark that . 
-point wilh adot ' ^ ^ 

Now find a potrj that Is inside circles B and^ C but t 
outsidif ctrcid A. Mark this point with a smal I X 
Nbw find a point that is inside circle B tiirt outside circles 
a nd' C. Mark this point with a small 6. 
/Now find a potqt thaf is outside all of the circ4el. Mark ^ 



this pointlrrth a small box.' 
Here are .two circles. 




(a) > Put five dots in the region that is inside both circles^ 

(b) Ptit thriee dots inside circle A but outside circle B* 

(c) Put four dots inside circle B - but outside circJe A. 

. ' '■ .. ■. ■ . . ■ 

Hq^fl^ many dots are in^circle A? S ^ : » ' 

Hdw many dots are in circjte . B? ^__3lJ_r 

How many dots are in the picturfe afl together? / 2. 



How many dot&are both in circle A and in circle B? 



5. 



6. 
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Can you put d^s in this picture sa that thi^re are exactly 
2 dots in circle A and 2 dotsJn circle 





4. " : What i^he smallest nuinber of jdots you can put.in this picture 
arid jstill have five dots in circle A and four dots in circle. B? 




It is rainy today, so each pupil in Miss Black's class has brought 
either a raincoat or an umbrella. Six raincoats and seven 
umbrellas are hanging in the cloak-roojn. ,Tw» pupils brought 
both an umbrella and a raincoat Hoj^mafiypupils^re^in' 
Miss Black' /cla^? : \ 

Mr. Adams has nine bir^^^pil' pet >hop. fw^^^ - 
brightly colored and five orS^a.iiaVre good singing voices.- I 
~>du1d like to buy a lirightly colored bird with a good singing ^ft)ice. 
IJo you th ink ivfr. A^mF has one? " yya " - . 




The Smiths and the Joneses are next door neighbors; The Smiths 
have 5 chiidrerrf^ 3 of whom are girls. There are 6 boys 
in .the two femilies. . The Joneses have 4- children. How many of 

the Jones childrejrf are girls? . O , , 

•-V'- '.. -. • ' ■ '■ . • ■-•.>•. V. 

Here are the two houses. Put in X's for boys and ' Ots \ forA. 
girls.' This will help you find the answer.'' ' > 




Joneses 




aooxx 



Smiths 



Here are three circles A, . B, and C. Can you put in three 
dot^bthat- T 
>r circle A will have one dot in it? 
5 circle B wii r have two dots in it? 
circle C will have three dots In it? 



* S eq u ences 



1 + 



^^^ + .4 = _jg__ 
1 + 2 + 3 ,+ '4 4^5 = 
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2. 



9 +/8 = ^2^_ 

9 + '8/- 7 = ^_/?_^ * ' 

9 + 8;- 7 - 6 = __4_1 

9 + 8 - 6 + 5 = _ J___ 

9 + 8 - *7 - 6' + 5 + 4 - _JS__ 

9 + 8 - 7) - 6 + 5 + 4 - .3 = J. 

9 + 8 - 7 - 6 '+ 5 + 4 -S - '2 



■ * 



70 



8 + 7 = _J5-__ 
8 .+ 7 -:=.3 ^ _j2._ 
8 +'7 - 3 + 1 •= 



g H. ^ _ .3 +,1 - 9 = _ 



7 + 8 " 6 



let's c h a n g e o r d e r of t h e- n u m b e r s 
7 ' 7 + 8 - 6 -= 

is the answer the sam^? ^ , 
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57i 



V 



Let'.s try that again. " 

9 +\^ + 4 = , ' ■ ; . 

Now change the order of the numbers: ; ■ 

Is the answer the, same? cj£>Q 

Which order do you iike ijetter?. -tiuL ^qom JI 



6. 7 + 9 + 3 + 1 = _20__ 

Can you change the order of the numbers so that the addition is/ 
easier? 

. . How? 7-t-3 9 4- f = lO +- /P •= 20' 

7. ,8 + 5.-7 - 4 = __2._ ^. ; , 

8. 3 4 9+ 7 - 1 = j 

9. . 3 + 8 + 4 + 3 = IS " ^ ; ' 

10. There are 2 planets closer to the sun than the earth. There^re 
^planets farther from the sun than the earth. How many planets 
are there, alitopether? tDo not forget the earth; it; is'a planet too! ) 
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Ust year Mr. Frank^^h^^^ in his yard: 

4 maples , 
' - y ■ . 3 oaks ... ■ ' ■ ■ 

' 7 elms-, ■ v-- 

- : • ^3 birches i i : 

During the winter a storm knocked down 2 birches ana 
this summe?*t!^i^Dutch elm dfsease killed 4 of the elms. 
How manytreieis does Mr. Frank have how? . ; 



12. ,Each day a jet airplane flies from New York to Chicago and then 
from Chicago to San Francisco. One day 30 passengers rode 
all the way from New York to San Francisco. _^80 passengers rode 
oniy as far as Chicago, .and 70 passengers got on at Chicago 
and rode to San Francisco. ' - 

How many people rode on the pla^e that day? \%o ' 
How many people were on the plane between New York 
and Chicago \\o V A '. * 

How many people were on the plane between Chicago and 
San Francisco? /oo - ^ - 



) 
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,--...?rr^. . - . ^ ■ ■■•..-•^ ■■ ■ . . V.;. ... • 

••• ; • "^a'.:' v-.u -^^ . ■ ■ '• - ■ ■ 

■ urns ■ ■ ■' y ' 

. 1. Here is a set of nuirrbep^f 

: V I: ; Fincf a subset of these numbers wtipse^um is 8, Cross out - 
the n umbers you have chosen andiii^rite them into this equation. 

' • Thersum of the numbers leftover should be 12. Write them iri; 

".V:.. , ■■ . .' .. '3. + : ^ ' 12. 

2. Do this one the same way. Cross out the numbers as you put 
them into the equations. Use ^ch number only once. 



•7 + . g -13 
3. Now do this one: - ^ 

X XX XX 



" Can:^;f ind a subset of three numbers |hat add up to 17^ 
■ Heaving a subset of two numbers that add up to 11? 

• S . + 3 =11 .. 



^ ---.••/ 
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4. . This fime write in your own plus signs. 














^ ,- • • 

+ i 




10 


Find another way to do this one: '-w? 








7 + 6 






■• 14 




4- z 




10 


< 

5. Now do these the sante w^: 


* ■ . 






(a) 5, 4, 8, 3 


(W ' 9, 


8, 






> 

^-t-S =17 


(5+4+3=12^ 4-+^ = 12^ 


9-- 9 


> 


3+6 = 9 



Jt' 



(c) 6. 5, 8, ,4, 7 

l^L±J_^ 15 



+ 5" -V- 4- ^ 15 



(d) 9, 8, 7, / 

C^+i-^z^ ii) \ 9 > 8 =• 17 



Look back at Problem 5. How many ways can you^^d to 'do^ 
each dlF tinose examples. 

(a) •■ 2..". " " 



7 




(c) 
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. (b) 
(d) 
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7. Here are some wfth fbree/i?quations 
, * Remember ta use each, rt^ ontqe.- 

• • (a) 7, ^ 2, J?/ 3; 6 



1 3-+ 6 = 9^.; 




(b) 13i 3, 9, 3, 2, 9 

^ ^ ^ ? ' 18 
/3 4- Z - 15 



- * - ■•^ , 



(c) 8, 6, 9, 8,-^ 5; 9 



1>5L = 14 
g + 8 = 16 



^163- 



:2t7 



.8. Make tv^^^ out of th^e numWrs. Us.e each number 

once and om^ once. ; If you I ike you may ppt two or more n iHrifers 
; on thfe right 5ide o^ttg equat ion. ; ;. y > v ; ' 



Z +5 



7 



This time make three equations. Remember to use each 
nujTiber once and only once.- 

: '^5, 13; 7, 5, 9, <^16, 13 





- 5" 






'IS 


— t- 

>• 



■ -9 
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"V 
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-A-Magic Squares 




HjBre is ^li array !Qf numbers. 



1- 





1 


■..'.■.'"5-; 


2 


r - ■ ■ 


3 


1 


8 




\ ^ 


2 














8 




Add the numbers in the rows and put the sums you cf^ in the 
boxes at the right The first one is done for you. Now add the 
' numbers in the columns and put the sums in.the xfifeies alph^^^ 
the bottom. . ^ ' ' • 

, What is the sum of the numbers in the boxes? . 2l8 



What is the sum of the numbers in the circles? 28 
Now Jock back 3t the array. j ' 

What -is the sum oluhe nine numbers in the array? "^r*^ ' 




Are the three sums you hav&Just found all the sarne? tpo 
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a; 

\ 



Here is an array with some numbers missing. Fill in the^ 
missing numbers so that the row s6ms and the column su 
aVe allcorreci ' 











0 




■■■"i. .■ 


* 








, o 










■ » 








1 



r 



3/ Now try this one: 









7- 


■ ^ 


r 


8 










® 




® 



20 



20 



20 



i 
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7 



4. How many vrays are there tor do^ this one? 













9 


' o 








9 


o 




.O ■ 




-9; 



.24 



'24 




• 3. Here is -one with four rows and four columns^ 




^ 2 


4 






7 


6 


7 


0 : 


8 




O 


" 9- 


. 3 


7 


7 






20 - 



20 



20 



^ 20 
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6. To do this one iJse each "bHhe numbers 
V 2, 3, 5, 6. 7, 8, 9 

• * # 

once and o^>^i(iv:& i 







4- 




15 


7 




S 


. ... * 


15 




/ - 




r 


















® 






Two subsets of an array are called rfiaqonal sufas^, "*'Iri the 
arrays below th€ diagonal subsets are sh^ed: / 

































































r 


V 



7-^ 



Now doProblem 5 in such a way that :tl^e sums of the diagonal 
subsets are alsolQ equal to 15. - . ^ 

The array you will findis called a "jilagic square: "' 



\ 
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I ★Ro ma n Nomerai Arrthmetic/ ~ 

In this lesson arew^ng to Iciarn to do some arithmetic with 
Roman numerals. You have probably seen Roman numerals on 
. clocks or in books. 

. ' H^e are the first twelve: * ^ 

5 V , 10 X 

11 6 VI . 11 XI 

. r . ' ■ . ^ - 

r . 2 II . > .7 VII • XII ^ 

' 3 III" 8 VIII , 

4 nil 9 Villi 

. ■ / ■ r 

This is the way the numerals were written in the early da^ jof Rome. 
In.later times 4 ' was sometimes. written IV and 9 was sometime 

r 

written IX. In this lesson, however, we will write 4 with four 
r s and 9 with a V and four I's in the manner of the early 

^ ■ - ^ ■ ■ 

Romans. This will, make the arithmetic easier. 

Lets begin^by writing some more Romaic numerals. The Romans used 

these letters: , j . 

I for 1. 

' V for 5 - ; 

X for 10 V 

L for 50 ; 

C for 100 



Theyalso had some more letters for greater numbers^ but we won't , 
talk abQut those now. To find out what number a Roman nujneral stands 
for, you just add all the numbers that the'letters stahd fop For example: 

: XI - 10 + 1 = 11 

Here are some other examples: / 

Xv'l = 10 + 5 + 1 - 16 
/ XIII » 10 + 1 + 1 + 1 - 13 
GLXXV » 100 + 50 + 10 + 10 + 5 =,175 

1. . What numbers do tliese Roman numerals stand for? , - 



Write out the sum as shown above. - 

^ ' VIII - s'-h/^-l j g 

LXV = 5-0 + /c» + 45" 



CXI = -t- /o / U 
XXXVI = fo+fo^/o^ s^^^f ^ s (o , 
CCLXII = 100 -h IPO +SO +- /O + / ^ J2^2. 

Here is a simple addition in Roman nurfVerals: 
- - VI +. II = VIII 

To add VI and : -II . all you have to do is put together all the 
letters in both numerals. Think about why this is^ so. Here ^ 
are some more additions that can be done in this simple way: - 



, xxy H- n - XX vM 
X + XVI + III « XXV nn , 

• • \ LX t'xv« ^LXXV ' 

' ■ ' ■ - ■« ' 

Now check your work by changing ttie Roman numerals into 
your everyday numbers. 

3. , The early Romans always wrote the letters In order: first the 
C's, then the^ l/s.. then the X's, then the V's^- then 
th"e I's. Sometimes to do addition you have to rearrange 
the letters. Try thesesC, The first one is done for you/ 

. ' ' XII + yi - _xviirj 

V - ; ^ xn + Y « ' X Vfi ' j 

^i^'fr ■ • - ; ■ • . + VII • LX V- { r f ' ■ ■ ; I 

CXV + LI- +x - ci_XX V / .4 

a ' ■ - ^ ■ ' ■ ' ■ ■ ■ ■■ - ^ 

4 Now try these. The first one is done for you. ' 

CXI + LVI ^ CLXVII 
■ CXXII +■ LVI » aLXXVi '/ - 

. . ' V + ccxiii + u - . caLXv/ n/ 
m + XXXI + cv - cuxxxv/n 
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So_far we have just put together all the letters in the nambers to 
be added. Sometimes addition 1s a little more complicated. If, 
for example, we just put together the letters in. this addition 
example: "/ 

,\ III + 11 . 

we getv'JIIII. But the Romans never wrote five I's * together. 
Instead, they wrote V. Here are the rules'* the Romans used: 



(1) No nuTTiera I, ever has \ more than four I's in it' 
^ / - ;/ \ ■ • • 

(2) No numeral ever has more than one V in it 

(3) Np numeral ever has more than four X's in it 

/ - 

(4) ^No numeral ever has more than one L in it 

(5) No numeral ever has more than four C's in it 



The Romans also used these letters: 

-D for 500 
M . for 1000 

What do. you think the Romans' rul^ for D was? 
(6) No numeral ever has more than <3He D in it 

Now use these rules when you do the following additon examples. 
The first two are done for ypa. \ 

III + II - V • V 
' XIII +111 ^ XVI 



XXXIIII +'III° XXXVII 
CII + XI + UI - C LXV 
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cxii + )ocn + I ' cxxxv 

DX + DI - HKl • 



8. I^ow do these: ^ . . . 4 

V +,V - . X 

CV + XVI + V - QAXV/ 

VI + XV - XX/ 

LV + XV + VII - LXXVil 

MCXI +^ + XVII - MCXXXft l 

, VIII + Hi - - X! 



9. Now do these: 

XX + XXXV - LV 

' LV + CLV - QgX - 

XXII + XXXIII « LV 

MLV + XV + LVII J, NCXXV/' n 

> QLVI.+ Lxii +^ Lii - oexxx • 

XXX + XV + DVI « v :hLt 

10. Our numerals 1, Z, 3, 4/ are called Arabic numerals. 
Write these problems in Roman numerals; Then do them in 
Roman numerals. Check your answer by adding the regular 
way. The first one is done for you. 
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27 + 18 ^ -■^^ - 4^.^. .. 



XXVII + XVIII - i XXXXV 



• 

55 + 24 ^ 


1 2£__ . 


LV + XX Hf/ » 


LXXVilM ■ 


• - 

63 + 14 « 


* 

77 • - 


LXII/ + Xi/fl^ - 


LXXVII 


107 + 86 = 






OXXXXIII 


' 36 + 335 = 


37/ 




CCCL)(XI 


1247 + 115 = 


0- % 




MCCCLYlf 



IL Now try some subtraction. Figure put the rules for yourself. 

' XXIII - XII = X / 

Vim -'ill » \ V) 

XVII - XVI = t 

y ^ X - V = V 

: ' ' ' X - VII = iu_ 

L - XX ' yCjKX 

er|c . . ' ^'^"^ 
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C?liap-ter HI 
• " . DESCRIBIITG POIMTS AS NUMBERS ' r . 

Background 

•Some of -the- mosi; in5)ort€UTb insights in ina"b£Leiiiat;ics 
are^hose arising from "bbe interplay of geometry and , ' " 
arittnnetic. Already ve have often iised a number line 
as a convenient vay of representing^ geometricfitlly,^ 
relations ainong numbers i For example, the number 

relation 8 > 3 is represented, geometrically in the ^ . > \ 

f igujre helow Tjy the fact that point B lies to the 

right of point A on AB, (The symbol means 

"the line' passing throiagh (or lying on) the tvo 

distinct points A and B". Thus AB n^a BA 

have *J;he ^ame meaning.) 5 ^ - 

■0 i . ; 2 - 3 14. 4.5 . 6 ^ 7- .99 ''t^ ' ^ 12. ^ 

In this chapter we assume a different attitude. . • 

^Etiat is^^ve' think of nunihers ^s means identifying 
points.- Tbios^ in the figure above we identify or" 
describe' point A hy the nimber 3 and point B 
^hy the number.. 8. Then we us,e these numbers * (not 
the points ;jftiich they identify) to obtain geometric 
facts. For exai^XB^ the lengtJ? of AB above is 5 
.units. The 5 is computea. as 8-3 from the numbers " ) 
describing A 'and B. (The symbol^ AB denotes the ^ 
line segment having points A and B as endpoints*. o \ 
Thus AB and BA have the same meaijing^r Therefore 

the length of AB^ is the same as the 'length »f BA. ) - • • 

Ifotice that there are no arrowheads in the j^rmbol for , • • 

a line segilfent. V ' 

A. number used to describe a point is called a^ - 
coordiixate of that point. If the mathematical ' . 
vord coordinate seeiais c31ff icult for fchild^en^ you ' ^ - ^ 



may use the phrase '^nuiiiber describing point A" as 

-"ionff as It seems~Tierressary to do" sori 

In this chapter we use only whole numbers as 
coordinates. Thus many points of the line are not 
assigned coordinates. For e trample , no point in the 
figure between that with coordinate O and that with 
coordinate 1 , has been assigned 'a coordinate. Also, 
no point to the left of the 0-point has a coordinate. 
The pupil is invited to notice these omissions as 
Hints that later new numbers may be invented and . ' 

assigned to these point's. 

The several psfrts of the figure below $i&y help . 
US appreciate how free we are in deciding how coor- *v 
dinates may be assigned, to points. We assume in-._ '(a) -that 
the two points A and B are givefi. They determine 
uniquely a iine which we represent in (b). On 

and thus 

in any • ^ecif ic case, . pompletely according to whim 

■ • - I , %f * / — 

.or convenience)," a point which we identify by the 
number ^ O. 



(b)- 



0^1 2 3 ^'5 6 7 8 9 IG 11 12 



Also in (c)^ we have^ arbitrarily chosen both the 
unit, of length (for ^gaj^iple, distance between O- 
point and the point which we will identify by the 
number 1».), as, well as the direction ^jTOuKQ^-point 
to 1-point. Once we have done all three of these 
\hings (and. each may be dorfe »'indjependent2L:r . TOth 
the others^, the points which will have c .^or '^ates 
respectively 2, 3, and so on, are -all u;.. ^aely 
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determined. For exan^le, in (d) below, the jjboice 
of ■ 0-point and the choice ox* direction are the same 
as in (c):, but theoChoice, of unit distance is 
different (in -tills case/ the lonit in (-d) 'is -tvd.ee 
that" in (c) ). * 



(d) 



B 



The misrort-une here is that in this case the point 
A does not have a whole number coordinate. If we 
wanted to discuss 'A and B in terms or whqle number 
coordinates we would not make these three choices of 
0-point, directiop^ and unit. 

In (e) we have chosen a different O-point, 
the opposite directJLon, ,ajad the same \mit as in , (c). 

A / ^ B 
(e) ^ • > ^ ■ i-— . ^ ^ 




This set of choices also is unfprtunate^M.nce in 
this case point B does noJ>-'nave 'a whole numlDer 
coordinate . 

In (f ) we have chosen -the seme xmit'^and dir- 
ection as in - (e), but a different 0-point^ It is 
clear again that the 
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11 



10. 



8 



7 



2 . 



6 5 ^-3 
coordinate! yield the information that the' len^h^^of 
AB is 5 units. " v ' / 

These exaii5)les are intended to malce it clear that 
there is "a^great deal of freedom in assigning coor"- 
^LLnaiies to points. In order to siii5)lify later work, 
let us agree that if A^ and B lie on a horizontal , 
line, we shall take the direction from the 0-point q 
to. the 1-point as from left to right as - w®. ^ace- the 
liWe. ■ ' • ~ - a 
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Sonie'times we wish "bo ^Lssiga coordlna-tes to points 
in a plane/ The idea be lll-us-brated in -fcl^e v 
following sittiation. Imagine that a town is laid 
out in square "blocks with one set of streets rxmning 
east and west^ and the other set nmning north and 
south as in 4:he figur^e below: ^ ' 
i Town Boundary - ' 
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Town Boundary 

rlcs is indicated by point W, the school ^ 
civic center by point C, the' ballpark 
e hospital by H. Th& problem is to use 
T^ole numbers to describe the location of the^ arbi- 
trary point P in the "Sown- We siii5)lify the problem 
C^tnd make^ts solution possible} by' considering only 
tho9^ pointy P at^the intersections of streets (cor- 
ners of squares )• , ^ - • ' 

If two points among C, S, B^ and H lay 

on the same street, we could us^e that . street to get 
started.) -They do ^ot. So we pick some point arbi- 
Tb get started, we pick C. Then, for 
S is h 'blocks east and 3 blocks north 

.^S8 



t 



trarilyj 



of C, If we were at -C when someone asted for 
dtrections to the hospital " (H) we might say, ''GrO 
s'ix blocks east and two b;Locks south," or "Go two 
blocks sonth aAd six blocks Qsst." If we want the 
bare, unadorned numbers to indicate the location of 
• S, we might use an ordered pair of numbers. We 

might agree that, the first nijmber wis to be used to 
'indicate location along a left-right (or west-east) 
direction and the second (right hand) is to indicate 
location alon- - bottom- top (or south-north) direction, 
W^h this U2i^_ r-F' ding, and with C as the starting 
pbint, we woula indicate the^ai«t S with the pair 
of numbers, h and 3^ wB^tten as {hy 3).. 

We now have two coorn^n^es for a point instead 
of q?S% coordinate which we f oun^^^uf f icient when we 
were working with points on a line. We can connect 
our first coordinate iS) with a "first" number 
line and our second (3) with a'""secoud" uumber line 
in the following manner;- The figure celow sr.cvs the 
diagram of the town with, a west-east line unj. a south- 
north line drawn in, each passing t^xrough C. On 
each of these the coordinate of C is so that 

4^he number* pair indicating C is (O, O), 
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chosen direction along the west-east line is to 
. "the , right (eastward) and the chosen direction along 
the south-north line is up.ward*(northward) - The 
chosen unit on hoth lines is^^that representing one 
block. We see easily that the coordinates of point 
P '^are (2, 5) (why not (5, 2)^")* Those of S*^ 
are (4, 3). (why not (3, 4>?). , ... . ^ - 

Simil^ly, we 6hn give the cdordihates 'of any* 
point .(intersection) which is to the right* of^'the 
heavy vertical line and also ahove the heavy horizontal 
line. On the other ^hand^ if Tljre have given any number 
pair In which the first number is one of 0, 1, 2, 3^ 
^> 5, 6, 7 and 8 and the sg cond nimber-is one of 
O, 1, 2, 3, 5, 6^ imd TV we can locate the 
indicated poin-S of intS^r section. Thus- the northeast 
comer ofL the town has the coordinates (8, 7); 
it is 8 blocks east and 7 blocks north of "the 
civic center. 

There is one drawback in oxnr arrangement. Some 
of the points (inter^^tionfe)^in the town have no 
whole number coordinates. In- particular, we cannot' 
give coordinates for the waterworks, the ballpark, 
nor the hospital. ^To overcome this difficulty, we 
shall later^ sin^ily use integers, and then W, B, 
and H will have coordinates (-3, -^)> (-2, h) 
and (6, -2) respectively. For the present, we 
accomplish this by choosing another starting point 
which wiUL be the 0-point ^ each of two new lines. 
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•Wi-th the new .starting-poinl; (origliO and -the 
new lines drawn as shoxm^ i-b is easy -bo see tha-b.-bbe 
named poin"bs (in-bersections) and -bheir respectiye 

coordina-fces are: ^ . " 

< • - > . - • . 

• W (1, i) . - - 

C (4, 5) • . _ ' 

B C2, 9) ' 

P (6, 10) 

' S C8, 8) ■ ' 

" H. (10, 3) ^ - ■ ' 

• > /• 

Hence, .all the named poin-ts now have'coordina-tes. . 
Fui-tiiermore, all -tlie poin-ts (in-tersec-tions) in tovn 
now have coordina-tes . 

A more i^ortan-fc Teature to notice is that the 
rel-ations among' the points did not ' change when we 
changed their coordinates. Thus^ the schopl (S) 
is still ^4. (i.e., 8 ^- 24-, 8 ' being the new first 
coordinate of S and h .being the new first coor^ 
dinate or C) blocles east and 3 (i^e.', 8- 5) 



"blocks norttL of ttie-' civjTc^ ceq^ber * (C) . ^ * \ / ^ 

^ ^ - I-t should be noticed "that "fcliis las-b" coordinate • 

system is the, only one yhich assigns vhole nijinber 

coordinates to a1 the 'points (intersections)/ in " " ^ 

this tovn. ^ • * 

"As an \applijj^rbion of coordinates^^ an exanrl nation 

is lE^de of the effects pn a figure .of performing >k 

certain operatiohs on the coordinates. . For exain^e^ 

Pu5>il Page- 19^ • ' shows a triangle* -ABC d^enained 

by A(2; 6), B(6, l), C(3j lO), Three new. points > 

P, are obtained by addLng 7 to each first 

coordinate and h to each second coordinate . The 

new triangle ' PQP is congruent to the original one. 

This process of obtaining one figure from another' by 

addirig numbers Jbo the coordinates is called a translation 

Similarly, on page 201 , in the pupil *s book 

ip a triangle ABC. When all coordinates are*mul- 

- tiplied by . 2, we obtain ^a second triangle •STW which 

^is similar to '^BC. That is, the aagles of the'Sld 

" and new triangles are congruent, but the measures of 

the lengths* of ' the sides hstve all been multiplied "by 

tHfe same number, in this case 2. This provides a * 

.method for enlarging a f;Lgure,' J ' 

iTo atten5)t i§ made - to explore systematically the^ 

p'rope'^rties of similar figures, but eyamples - are given 

*of a few scale drawingsV with application to the* use 

of thej/scale of miles on a map. * -/^ » ' 

The jPirst four sections of the chapter do not 

iiajrol^ fi^y concepts the pii^ils have not *ia^_ The ^ 

last three, however, involve ideas of multiplication, 

specif ically^ that of multiplying all coordinates T:?y^ ^ 

some' r^imber. /You may find it desirable to postpone - i 

^ the study of thesfes-last three sections until more has 

* "been done with multipljfSation. * " ^ 

You ,sh6uld think of this chapter as "opening fe' 

door" to several ideas that will -grow in meaning for 

the atiild as* he continues ^his education. Full^ mastery 

• • - i 

is not expected. ^ ^ 




IH-l. Copyaina'bes^ of Points on a line 



Objec1:lve : ' To in-trodUce and. use -tlie idea that ^ 

point on a line iaay be^ descnbed by a 

• . nxmber. ^ ' • . - \ - ^ ^ 

: ^ • ; r ^^■ > ^ 

N ^ . * - ■ ' "A" ■ ■ ■ 
Vo cabTjXary : Coordinate. . * . "A 

Materials: Nnmber line on clialkboard., . ,^ . 

Suggested Procediire : " y ^ ' \x ^ 

(in readiness for this lesson drav ai nimber line on- 
'feEeclialkboard, ) - . . . ' \ :£ . ' 

\ ■ . - ■ ■■ 

Ask^ the pupils if they have ever ridden along a road • , 
on which there -was* a iittle marjc^r each inile to tell * 
the distance from some point. "(T^ft is quite common 
on dual lane roads ^and on very old aroads in soine pai"te* ^ 
of the country.) Ask them to imagine that ^hey are 
riding on such a^yoad when suddenly the car runs out 
of gasoline.' It ,fetops beside one of th€ mileage 
markers on whidh^is the numeral IT* Fortunately, 
there is^a phone nearby so the driver go^es to phone 
• the service station to send a truck with gasoline . 
Eaise^ the question ias to hqw the driver, who has never 
been .on^ the road -before, can tell the man at the service 
station^j^hel'^to bring the gasoli'ne .-- 

Prom , the diTstTossi^on, elicit the idea that the -driver 

can ask thlat/tlae truck be sent to the mileage po^t 

paarked 17 • ExplaLin that what the driver did was to 

,use a nujiiber, in this case ^ 17, to describe the * ■ 

point^where the car was to be found. Continue ; thfe 

discussion to bring put the fact that the road wi"th 

^ ' ■' 

its mileage .markers is. essentially a numbej:^ ItTie*^ 

except .that it probably* is not^^traight. * , ^ 

A number used to describe a point 
is called a coordinate cJf the point. 



Turn nov to. a number line you have a1 ready /drawn on the. boai^* 

: X 



c 



3 ^"V 5 6* 7 8 9 '10 11 ife. 13.1^ 15 16' 1? ^l8 , 



notice that"' on sUch a line there are many, po5.r;ts vhich cap. 
be descril?ed by numbers, Just as- the driver described the 
locatipii; o:^ the ^gasless car. For exa2nple^";ggiht A • is 
described* by the dumber 5, point B is described by the 
number ;-1.3^ a^d point C is describisd by the number 2.^ 
Review .the; idepa that the segments between cons.ecu.tiVe 
marked^.poini^s are all congitizent to one another, and th'at 
any brv-these. segments or any segment congruent to them may 
be called a unit segment Tor this number line. 

It should be brought put that we have not described all 

poin1;s on the ' line by numbers* Such questions sis the 

Tolloving may help. ■ * ' \ ^ . ^ 

• ^ 

'Does every whole number describe a point? 

: : (Yes.) ■ 

- ^ Is every whole number ^ coordinate' of a point? 

The two questions above are .the same* i 
' . . • Is every point described' by a whole momber? 

(Ko.) . - * 

Does every point have a whole number as a ' 
coordinate? (Ifo.) • , ^ i 

- The two questions above are the same* 

^ V . ^ - ' 

Show a point which does not have a whole ' * 



nxjmber coordinate • . ■ ^ , . 

Bring out that there -are 6t least two kinds of points . 
which have not . been assigned whole number coordinates. 
Firsty there are the points between marked points;, for 
example^, there is the point m±dway between the points 




raarked 0 and 1. Some child probably -will be ab^e 
"to -suggest "thai: we already have a number -bo use as 
a . coordinate for ;-bhis pointy namely^ . You should 
.a^ree- with this 'aAd" indicate that* if we wish, to use^^ 
^rational numbers I we ..can assign coordinates to many 

other (but- not all* other; points on the lilne. If - 

K - ' I ■ ^ 

we wish to . use only whole numbers , however ^ '^reican 

only indicaj:e that tli^e other -D'oints are between the- 

i.r ' I . ' ■ r " • " . 

marked points. The above -menti'on&d^jni^way point is 
• ^ ' - 1% -•■ 

•between the' point^vrfiose coordinate is 0, and the 

point vho se coordj^nate is 1« Uotice that if the 

car had run . out of gasoline a- few seconds later, 

the driver- could^jave Ifoid the service inan only that 

the car was stopped between the 17 -mile marker * and 

the i8-mile marker (assuming that he. was going away 

from the O" maricer. ) ' , 

V ^ ■ ■ 

The other points; to which no coordinates have been 
assigned are 'those tq tlie left of the starting pointy 
or origin , ^h^^se^ coordinate is 0. Probably some 
child will suggest using negative numbers as coordinate 
fo^ "these point sj. If soj you^ shoxild agree that even- 
tually we will use Negative numbers to describe these 
points- ^ ^ 

Having given this "inkling," of things to come, indicate 
that for now we will use* only whole numbers as copr^- 
dinates of" points- - * 

Ask the pupils' to cpnsider segment BC of the-* number 
line on the^ boards The endpoints of this segment 
Q«re *B and * .In oujr case^ B is the right-hand 
endpoint and "^^C* i's the left-hand endooint. 

. If B ■ is to the right- of 'C, what is 
the relation between Jbhe coo:Aiiiates 
of B and C ? (The coordinate of 
B will be gi^a"ber . ) 

^ ■ • ■ ■■ What is the length of BC ? (The 
length of BC is 11^ -units'". ) 
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If there is any questicJU^ indi'caibe -tliat^ve meaa length 

Rising -fche-'janit segment on *he" JLine, By- discussion, 

• ■ ■ . - i ^ . ■ ' 

elicit the idea that there are several, ways ,to find 

the length of , BC . One' vould he just to coimt « 

the segments . Lead to the idea^ howeyer, that ypSi 

can always get the length of a segment by suhtfacting 

the coordinate of tHe l^t-hand point from the coor- • 

dinate of the right-hand po'rht. Thus, the length of 

BC is (13-2) units or 11 tmibs. Similarly^ ""the 

^length of AB is (l3-5) , units or 8^ units, Also, 

the length of , AC is * (5-2) units or 3-^' units. 

Try a few exanples of the following tyye^ havitg the 
points marked clearly on-thig^ line. • ^ / *" 

The coordinated of P,> R, and ,S .are 6, H^lp, 
and, 8, re spectively .* ^ * - 

-^"^ ; Find the lengths -KR, RQ, and 

If one moves from ' P to R, then from 
R to ft, :and finally from ft ^ to- S,^ 
Tiow far has ''he moved *in all? (20^ units- ) 

^ ■ , At. -tiie end of all -this 'mcrving, tiov far/ 

is life from liis staarting po^r P? " * 
-J. ^,(2 -ani-bs^.-) , ^ 
''I ' , ' ■ ■ ■ ' . * '" -* 

Pupil's -hook, pages -.' 17^ - '17^ _ - . _ 

This page provides opporfcimi-ty for children ' • 
•to name coprdina-tes of points - and . "then to find lei^gtlis 
of line segments'. , i 
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Describing Points by Numbers 

3 A > d • 

0 I 2 3 4 5' 6 7 8 9 K) II 12 13 i4 15 16 17 18 19 

Mark points A, B, C. D. 
• Point A has the coordinate 10. 

* Point B has the coordinate 3. 
Point C has the coordinate 17. 

• Point D has the coordinate 12. 

Complete the following: f 

The length of . AB is (10 - 3) units or % units. ^ 

The length of BC is (77-3 ) " onits or f -9 units. 

•The length of. CD ^is ) units or units. 

The total number of units in AB, BC, and CD is c3- <^ 
The distance from to M is units. 



i 0 12 3 4 5 6 7 8 9 10 II 12 

Mark points A, B, C, D. 

Point' A lias the coordinate 2. 

Point b is 3 unHs to the right of A. 

Point C is 5 units to the left of B. 

Point D is 11 Units to the right of C, 



B has ihe coordinate 
C has the coordinate 
0 has the coordinate 

-■ - ^ 

The length of BC is " ^ units. 
The length of AD is 9 units. 
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111-2.^ Motions on the Nuint^er 

Objectiyesr Ta. develop the^ understanding that the 
coordinate ' of a point Spends on the 
^ ' choice ox#zero point, unit distance, 

and direc;tiQn. ■ " ■ ' 

To "consider motions 'on the number line. 
Vocabulary ; (No new words . ) ' 
Materials : Colored c£alk. 
Suggested Procedure ; _ , 



is iirrportant that children understand that des-- 
cribing a point by a number as we have done implies 
certain choices, specifically a choice of a zero point, 
-a unit , di stftnce , and a direction.' Some such activities 
as the folloxd-ng should bring these ideas out explicitly. 

Draw a line on the chalkboard and mark a poi-nt A on 
it as "Shown. ^. ' 4> ^ 



Ask if the coordinate of point A is 4 (or if A 
is described. by .?the number 4).^ The answer presumably 
xd.ll be that you can*t tell. Ask why you can*t tell. 
This should bring out the idea that to say A has 
coordinate 4 * would mean it is f.our xinits (in a 
given direction ) from the zero pQint and that here 
there is no indication of either the zero point "or the 
unit of length. Have a pi;5)il come to the board and 
show a choice of unit length and then the zero point 
so A. will have coordinate -4. The figure mair- look 
somewhat ^^as follows: : ^ - 



2.3 



3^9 



M^^^ aSk ano-bher pugil to show a different choice irj 
which . A has coordinate 4. (This may be "bet1:ef n 
done on a different -drawing. ) It might look as 
follows. ' ^ ^ ^4 ' 

A 

< • m " mm • ^ : — ^ 

X) 12 3 ^ > . 

If no pupil has siiggestecL using the opposite direction, 
to show a different .choice; suggest the following: 

L - : . ■■ ■ . ... ."• 

7^ 6 x 5 h.'-' 3 21-^ 0- 

• It may. Be desirahle specifically to discuss these 
select'ions as follows. - 
It is natural Xor us to think 
of using the left-to-right direction 
" . . . on our number line "because we read 

and v/rite oixr language' t.hat way- 
However^ there is nothing^ except , ^ 

i possibly convenience^ to prevent our 

usyig a ^right-to-left-^ direc-tion . The 
• ' re^sulting descriptions of points by 
^uiqbers as well as *^the results .we get 
:b^sed on them^ would be just as goo<^^ 
* ^ just as. accujrate^ and just as easy to* 

. ' - read and to work with as those .we get 
by ifsing a left- to- right direction. 
^ In fact, mathematicians, scientists and 

engineers do not hesi^te to use "a 
3right-t6-lef t direction in- those cases 
^- j&n "uiaich^.such use makes their work 

' ' more convenient. However^ we shall 

' ^ ' . use the lef-t-1^o -right direction exclu-®" ' 

sively in order -to avoid confusion. 
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Now have a -blxLrcL pixpil indica-te, choices so' A 
woTjJLd have a differen-t coordinate (or, be described 
by a difreren-t niamber)^say 6. Flrn^Hyj, have some 
child shov a chpice in vhich A i^ not ^described 
by any whole number.- Such a drawing migh-t be like 
•this- ■ 

^ • • • — ^ 

• . 0 12.-. 3 • 1^ . 5 6 

Observe -thai; soniet.imes, vhen we use-coord±na1;es . 

■ (n^mobers -to describe poin-ts), we find •tha.-t -the zero 
point and distance have, already been chosen- -This 
was ilS.ust rated in the la'st lesson by the 'automobile 
draver who ran out of Igasoline. For him the numbers 

^had already been assigned to the points. Sometimes, 
we make the ^choice ourselves- 

iV would'be well -to set the following discussion 
in a story framework. The following -is one possibility 
Indicate that Henry and John are playing a game, 
The game represents an automobile race- They take 
tirms in spinning a dial that tells them how many 
spaces to move^. They have each played once. Kenry 
spun a 2 ai#^^o placed his JLittle car at H which 
. is the point described by the number ^2- John then' 
spun a 5 and so' placed his little car at J. Have^ 
the information entered on a .number line drawn on 
the board as you proceed. Have HJ drawn in colored 
chalk so it will stand out. 



^ • 5 5 7 • 8 9 10 11 



It is Henry's tu2m again and he ^ins a^ 7, so he 
moves his lit-tle car 7 .spaces to the right- Call 
this point P. Have the coordinat^identif led and 
have P marked on the line. Then John plays again- 
He also spins a 7 and moVfes to point Q: which 



skQuld "be ideirtif led and marked on -the' line T 

Have PQ drawii witH clialk of a dlfTeren-b c4»lor, 

•Discuss wi-tii -the pripils "fcbe rela-bion of HJ and PQ. 
Such. ques"bion5 .*Ss ^tjie^olloving inay be' sugge.s-tlve . . ' 

"Who "was ahead af"ber -bliey.had played 
once? (c^ohn-) 

How muctL ahead was he? (3 units.) ^ 

How did' you find. "this? ' (5 - 2.) , 

, Is- this the length of HJ? (Yes.) 

Wtid was ahead' after they had each . ■ 
played- twide"? (John.. ) 

^ - - ^ ■ ■ V 

How much ahead was he? (3 units.) 

i How -did you find -thi^? (l2-9-)-. 

Is. this the length of. PQ? (Yes.)': 

✓ . . What relation is there tetweeii- HJ" 

' , and PQ? (Eiey are congruent. Tiiey 

-have the spjne length . ) 

Discuss with, the children^-^^^^iat the result would have 
"been if Henry and John had each spnon a -Would 
the new segm^Jii PQ ^his time, be congruent to HJ? 
Why? S-uppose tlI^^ had each.spion a 9 ? 

-We want the pa;5)ils to realize that as- long as Henry 
and John advance hy the same amoxont^ then John'^ 
lead over. Hen^ will get neither ..larger nor_ smaller- 
That is, the segments BJ aim^/^Q -^will be congruent. 

To see this , congruence anotheA^a;^;^ make a* znpdei of ^ 
HJ by mark±ng 'it off . with dots on the edge of a pSaper 
Then, slide tbis paper along* the line, noticing that 
the - two dots slide the same distance* Thus, when the 
left Hand dot slides T units from H to P, the 
right vhand dot slide's 7 units fxom J to and 
HJ is congCTient to PQ. . > 
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1 

Lead to the general imderstan(3ing that if the -same 
number is added '^o the cddrdinates of the endpoints 
of a segment, the ne-w segment is congruent to the old 
one; 

Pqpll^ 5 hook , pages 177 and l80: 

These pages may be used either independently or working ' 
together. 
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Motioifon a Line ' 



1.- When George goes home from schoot he passes a long fence. 
The picture shows the fence. The dots are the fence^posts. . 



- - . A B 

O . -O . — — 



George likes to descr I b^^e posts with whole numbers, 
[e describes post A ly the. number 4. 
He^scribes post- B by the number 5. V ' 

Draw a ring around the post he describes with the number 0. 
Can George describe aH the posts vyith whole: numbers? ' /^q 

Sally-does not like the way George describes the prosts. . 

She says the numbers that describe A and B should be 6 and 

i •, 

Put a cross on the post Sally describes by the number 0. 
Can Sally describe all the posts whole numbers? Y^s ■ 
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2. Pretend this number line siiows a railroad track: 




'9 10. 11 .12 • 

A train is on the.track- . ' « 

Its ends are at L and A/l. . . 

Color red the track where the train is standing. 

. ■ ; - . ■;" .3 .- . ' ■ ■■ / /• ■ 

Point ^L- AS described by the number ' 7 r^ .' 

Point M is described by thenumber ^ 



The rength of the train 1s ^ units. 



> 5 



The train rnoves , 6 units to the right. 
Call the n'ew endpoints P and Q. 

Point P r^'described by number 

Point Q is described by"n umber / / 



Color green the track where the train is nowl 



4 
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-3. Pretend the number line is a railroad track. 



0 




6 7 8 9 10 11 12 13 14}- 15 



A train is on thetrapk. ^ ■ 
Its ends"^e described^by numbers 2 . and 9. 
Color the track ^A/here the train is standing. 
A road crosses the tracic at.. T. . 



I' 



Ajdar is on the road. 

Can the car cross the track? 

The train moves to the right 

Thefront of the train is described by the number .13. 
The back of the train is described by the number < 



Can the car now cross the track? Y^s 
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4. Pretend this number lihe shows a railroad track. 



L • M • 

O 1 ' 2 : 3 ^ ' 5 6 ' 7 8- 9 lO ll' 

■ . ■ ■ ■ ...... 



A train IS on the track. - 
Its ends are at -I and M. 
A road crosses the track at a point X. ^ ^ 
Point X .Jsjte^cribed by the number 51. ' \ 

^ ■ - *" ^ . 

Can you tmagihe the point X? . $\k<^<^ ^ t^^ o>< ^Jo. 
The train moves 46 units to the right and stops. 

Its ends are described by the numbers ind 

is the train across the road? 
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Coordinates in Plane 

Objective-' use whole miinbers "bo descrilDe certain 
points in ttie plane, 

Vocabijlary ; Coordinate axis^ coordinate axes, origin. 

Materials : Figure on chalkboard as indicated "b.elowl 

■ ■ ■ ■ \ 

S\aggested Procedtire ; 

Ask the children if' rthey have ever ,seetf a tile floor 
paved vith square -fcLles, all the same size. (if 
the schoolroom is paved in this vay it can he used 
as a specific illustration..) Have on the hoard a ^ 
drawing like the one helow (hut without the numerals)", 



r 
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Ask the children if the figure shows how a floor look 
/ when paved with congruent square/tiles . (Note: There 
ways of paving wi^h square tile's,, but this is the 
pattern we s--upport for us6 here^) 'Have the children 
look at the drawing and point *put the way in which 
the-^qijare regions fit together, ^^sur at a point. 
Remind them that know this is what happens with 
regions having right angles. 

Suggest that we think of the lines at the bottom^^^and 
at the left-hand side -of the, figure as the walls'of 
a room and the square . region^ as tiles in the floor. 
(Note: ^If you ©ire actually using the tiled classroom 
floor, the walls probably are not exactly on the' iine,s 
fonned'by the edges of the tiles. .In, this 'case/ use 
the lines formed by edges of -uncut tiles which, are - 
closest, to the walls.) ' ■ • 

Recall with the class that' for several days we have 
been using numbers to describe points on a line. 
■Now ws will think of ^ints in a- plane. Mark a 
point on the diagram, say the point A, and ask if 
anyone can think of a way of describings -rfiere that ' ^ 
point is, A mttle , discussion shpuld elicit' the ideg. • 
■that this point could be- located^by. starting at the ' 
lower left cpmer and going 7 units to the right 
and h ■ uni.ts iro (or h units up and 7 over). 
That is, it takes two numbers to describe point A. 
Point A is described by" the symbol (7, h)\ The 
two numbers used to describe A are o^ten- called 
"coordinates of A. 

Notice 'that we aga^e that the first of the. numbers ' 
will .tell- Tis how f^ to move' to the right agd the 
second h ow far up-. Emphasize' this, by haying' some ' 
ptbil loca-fe the point (4, 7)- and note that it is 
a different point. " • 



Suggest that since to find the coordinates of a point 
-(numbers describing a point) we have to count ntmibers 
of units" to the righrt; and up, it might be'- useful to 



mark num^e^^scale s on ±he boliitom line and the left- 
hand line. ' -Have the numerals vrltten^ on th^ f igxire 
as shovti witii the lower left-hacid comer .the zero 
point of ho th scales. ~ 

Point out that the tiro number scales are * convenient . 
as they save coimting* If ve fbllov.do'wn from A 
ve find the first coordinartfe 7 and if we J.ook tb 
the left from A we fin^^^the second coordinate 
f^cJte^t- The n-umher line on which the first coordinate 
is fotmd^is ca3-led th^ first. coordlniHe axis ; that 
on whi'cfi the secfcnd coordinate i 9 found is called 
the second^ coordinate axL s ■ Use? of these two 
coordinate axes makes /our present work easier- The 
point of intersection of the two :coordinate axes 
is called the origin of coordinates or simply the 
origin , ) . * ( " 

Iferk other points and have children gj^ve the pai3«r 
coordinates* Then give pairs of coordinates and ^ 
have children locate the points* 

Pupil* s book, pages. 

Children should now he reaB^ for these pages* S^w ' 
the chiidi^n- "that^ in pf oblems" .3 ^-:;an,d;,l^,-^ ^^ pripble 

'are stated tro^one page and the drawings are on th^, 
facing rpiage.X Problem h is intended ,to review, 
'ideas of sefs/ot points and may be better done vorkiixg- 
together/ Problem 5 .is intended tg provide' cireatCye. 

Activity for- pispiis who are interns steci arid, ablel 

Pupils may again bring vp the matter of ratioftalvand - 

negative coordinates If so, agrsse that -this, can be 

'done and indicate that they will see this in the 

future. ' M the present w will xise- pnly* whole . 

numbers as coordinates* If some chiltiFen wish to use 

these- numbers •^rational arid negative) in independent 
- ' • ■ - . * ^ . ■ •' 

activities, encourage them to do so. ' 




Coordinates in a Planje - 
1. Draw segments Joining the following points in order: 

- aa4) (10.6) (12, 6> (I?;?) 02,7) (12,8) 

• (U8) (12, 10) (13, 11) (13,12) (R13) (?,13) (7,m 

(7.8) (:a.6» (8,4). . ^ 
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Whatdid you find? /{' ftic^ (^p^ Ae^J . 
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Use your ruler to draw the line through the points (6,1) and (2,5). 
Other points, %vHich seem to lie on this line are ( <3, 7),. ( / ,C> ), 
' ( 'J^. 3 ),' M and ( 7^, ). 
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Use your ruler to ck^w the llnejth rough the points (4^ and (12. 13). 
Some other tx>ints which seem to lie on diis linie are and (^-7), 

also (/K>,/^>l and (^/^)/ : 
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Draw segments joining the following points in order : 
(2.13) (2,9) (^,ll) (4.11)^(4,9) (4,13). • 

Draw segments joining the following points in order: 
(7.121 (5.12) 5.10) (6,10) (5.10) (5.8) (7.831 

Draw segments^ joining the following points in order.* 
(Ml) (8,7) (10.7). 

Dr^'sagments joining the following points in order: . 
(13,6) (11,6) til, 10). 

Driw s^ments joining the following points in order: 
(15.5) (16^5) (17, 6) (17. 8) (16.9) (15. 9) ^ 
(H» (14; « (15,5). / \y 

■•■ . . ■ -r • - . ■. . ^ . , " - ;,. . ■ ■ 

. ■ " * " ■ • ^ ■ 

*.'■*"..'•*" 

What did you find? /4 cvo^ J fi^LLc^. 
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5. Give numbers describing A, B, ,C, D. 

A( O, /O), B( ^ , C( r, -^r D( ^, -2^ ). 

Draw AC and BD. Call their point of intersection L 

Give numbers describing E. ( -y, ^ ) 
The length of BD \% f O ^ units. 
Draw AD and BC. 



Give numbers describing the points where AD and BC 
meet the bottom line. IKS', O ) (/^, ) 



Draw AB and ^D.' What kifld;of figure is ABCD? 
Draw CD. - ^ - 



Give numbers describing the point where CD meets the 
bott&m line.- ( 0, 0). 
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6. AAake a figure on the facing page. 

Use only segments whose endpoints are described by whole numbers. 
Use the numbers to tell how to draw your figure. - 

^ r 

See if a classmate can follow your directions without seeing 
your figure* 
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Plane Figures 



Objective : 



" " VocfelpiiLary : 
-Materials: 



,To ol)serve 1;he * effect on plane figures 
when n-umbers are -added -to ttie coordina"bes 
of -their points . . " - * 

(Ho n^w words*. 

■ \ ^ 

Coordinate system dravn on the board or 
•on large sheet of paper (two such, systems 
woTiid heljp) . ^ Colored (doallc^ tracing" paper, 
two sthrII disks of different colored 
paper ^.g., red and green) with provision 
for apcaching .them at desired'places of 
the CGprdinate system. .' 



Suggested Procedures^ 



Tell the jptgils we will begin this lesson with a 
.game* Take the red and green dLsks and- place them 
on the coordinate system at some points, perhaps 
tho se shovn . below where R / - indi cates the red dL sk ' 
and -the green one. - Escglain -tiia-t "these diskS'^m&y^ 

'■' 10- 

8- 

6 

h 
3 

■z 

1 



\ 



,P 1 2 3 
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• ^ ■ ' ' " " • ■ ^ ^ ■ /-■■■' * ■ 

b.e moved about -the plane in ceartaiS^ways. The red 

d±s3t.:may "be moved one unit borizon-tally (either right 

or left) and two omit is Vertically (either v[p ot down'}. 

The green dislc on the' pther^ hand may . be moved two 

units hori/^ntally and one uiiit vertically. (Rules 

' ' are . displayed^ in. the chart at the right.) ' 

We agree that neit^r is . .... 

^ allowed to move off -the 

■ part^f the coordinate'* . 

;:sy^tCTi we Imve dr^w^^ , 

The object of the. game 
' ' ■ ■ ■- 

%B to move the disks ^ 

alternately in such' a 



Rules: , 
Right or Left 

"iJp or Down 



Red 
1 move. . 


Green, » 


2 -moves 


2 moves 


i move 



way 'that they, land on the same^p'oi^t. We keep track- 
of the play recording the positions of the' disks 
in. ttie table/below. The- first line records the ori-„ 
gixaal position of the disks-. ^ 









*r (5, lo)"' 























The re.d disk is^ moved first. ^ ^There are four posisible 
points whex^ it can be moved. Let the class decide 
whereto move and record the/new position in the first 
column. 'Have the children notice that -to get the new . 
coordinates^* one adds or subtracts 1 from the 3 
and adds or subtracts 2 from ^. Tfcfen the' green - 
disk moves -and its n^ position ,is recorded* Con- " ** 
'tinye until the disks are on the same pjDint. There 
is nothing ^unique about the play. For exan^jle," two 
successful ways are listed below. Hotice that in the 
second case there were xmnecessary moves since the 
position shown in the Second and fourth rows are the 





. G „ 




■ • '• - R ■ . . • 


G 




10) 




(3, ^) 


(5/ 10) 




(3^ - 9) 




(2, 6) 


(3, 9> 


fez Q\ • 


.(5, ,8> 




(3, 8) 


Cl, 8> 






(2, 6) 


(3, 9) 






Cl, 8)" 


(1, 8) . 



The game can be: variecL by digging tlae initial 
posi^^ipus and changing t-he allowed move^. -The-pixpils 
inay- be iriterestfed-.to '*d^ sometimes i"t Is 

iii5>ossible to win* ' Fo2r example, . svopposB all. the moves 
invplve.'eSi* even number of units both ways; and s^qppose 
R starts, on. a point with both coordinates odd* • Then . 
^li "the- points it can land on will', also have bo^h ' 
coordinates odd. If \g starts Sdlth both coordinates 
even, then' all tlie poiT^te it* ca^ land oh will, also 
;^have boiih .coordinates; 6ven, so R and G ■ can never - 
■get togetljer. ! . ' ' 

CiiiX<3xen m^ -^^^ *P play "this game by triemselV:es*later 
Its . puroose liere is to "develop the idea that a motion 
ih^'a ; hofi zontal direction is. associated /fcfcth adding v-^ 
to or s\ibtra;cti-ng from the .first. Coordinate, . wi-th a. • . / 
similar remark- for the relation of vertical motion: . 
to the second coordlhate* This is the reatspn for ^ 
recording each move as .noted, above • 

Now^exafliine a^ coordinate system oh the chalkboard ' 

oh whi clj you have drawn a triangle in colored chalk «^ 

as shown below. 



• No-bice 1ihe 'coorditia three points.^. In 
-bhis casis. they are Ad, 5)^^ B (l^, 6), C (6^ !)• \ 
From ih'ese. tliree '..points^ A, ^V^/' -find tliree otlier 
points R by moving k tmits to the - right ' - 
and 2 unii:s ^5P•e . Ibis- is exactly ttie proces/^the 

eiaildren have "been doing in the game. ' Have them notice' 
- that it amounts to adding 4 to each fii^st coordinate 

• and. 2 to each secondh^oordinate ♦ -Have points 

R marked -on the coordinate system and have A PQP; 
dravn^ preferahly^ lising a dif f erent Wlor of chalk , 
' This- is" 'shown afboye by the" dotted. line 6r segments, . 

Discuss ;with'- the class the , relationship -cxC the two - 

figinr^ . Specif icallyj,'. consider whether . the two 

triangles look tio be. congruent,- Use a .string or- 

edge . of a paper \br - some . other, meanfe to check that Sb^ ' 

.does appear cqngrtzent to PQ, ""si ttiI-I Hv:ty/^ ^ ffC ■ appears \ 

to be ^congruent to QR and, AC appears to- be ^congruent 

•to" ■ .PR. ■ ^' ; . V 

. - ' ' " " . ' . ' . * ■ ■ ' - ' ' ■ 

ITow distributie tracing paper and, 2iave the p-L5)ils^ 

•turn to problem A on page * ' l^o '- - . in the pupil' s 

book, - This problem is siinilar to what has Just been 

done on the board, but tracing paper is used to vearify. . 

the congruence. Remind the pupj.ls again of the bes1; . 

way to* make a^ tracing \ ot^ the triangjg . Have the children 

place >1bhe tracing oVer^ A ABC '. Try to have them see 

that if they -slid^ the "tracing 7 units to the right ■ 

and k. units up, ^the" three dots on the tracing -sdiich 

were over A, C ^'will then be over P, R, 

This, means that .A ABC is' congruent. to A PQR, L 

On the chalkboard list the coordinates of the points., 
like this: 

/ ' , ' ■ . ■ ' r . . 

A (2, 6) ■ . ' B. (6, 1) ' . C (3,-10) 

. . .? (9, 10) ' Q (13, 5) ' / R (ii; 1^+) ■ 

•Then- call, attention to. th,e fact that the first, coor- 
dinates in the lower .line are all seven greater than 
the rccrresponding first coordinates in- the- upper line- 
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ALSO J "the second coord±na-tes in the lower 2d.ne are 
ftT 1 ■ U- greater "bhan. ■the^.^qjfySsponding second coor-- 
dilutes in idie uf^er line^ Discxiss "with the ciiassv, 
with .other exair5>les if necessary whether relations • 
like this among coordinates'\will alTO . ' • 

congruent figures. ' (The answer is "Yes". ) An example 
is . , . • ■ . 

, A (2, ^5 B (6, 1) C (3, 10) ^ 

L (5, 7). ^ * M (9/2) W (6, 11) : 

Triangle IMN should he drawn now. ' - > 

Pupil* s hook^ pages 1^2-193 and 19^-195 : 
This will heJ^to verify thfe conjecture "in case the two 
figures are not triangles . , " 
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Pictures in the Plane r 
A. Look at the figui^e on the next page. 

The numbers describing A/ B< C are 

A f^v tO^^ 

Move 7 units to the right and 4 units up from each point 

Call these new points P,. Q, R. _ 

The numbers describing P, Q, R are 
P( ^,/^) Q(/3, fT), R(/^, /y). 

Mark P, Q, R. . ' * ; ^ 

Draw PQ, QR, and RP. 

Make a tracing of ^ ABC. 

Doesthis tracing exactly fit on ^PQR? , Yes • 
Do you find ABC congruent to ^PQR? 
Complete the table below to show congruent sides and angles. 



AB 




BG 






PR 


^1_ABC 






^^Lrpq 


^^BCA 





^7: 
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Pictures In the^ PlSie 

• ■ 
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Pictures^n,the Plan 
L Tfie 



pairs of I) umbers describing A, B» D are 
A(2, 32) B(b, 7) C(7; 3) D(5, 9). 



/ 



/ 



Points P; Q/ R; S ia re found by adding 5 to the first 
number in e^ch pair. . 

The second numbers are not changed. ' . 

The pairs of numbers describing P, Q, R, S are . 
Pi jJ/^h 0(5^, 71,* R{M, 3 ), S(/o,> ). 



Marie A, B, C, D, P, Q. R,^ S on the opposite page. 
D raw quadirllateral 
Draw quadrilateral - PQRS. 
Make a tracing of ABCD. 




Can you fit the tracing on PQRS? Ye^s 
Is ABCD congruent to PQRS? 
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The pairs of numbers describing A, B, C, .0, E are 

■ r 

A(l, 9) B6, 7) C(2, 2) D(ll, 1) EC6, 13). 

points. Pi- Q, R, S^ .T are found by adding 6 to the first 
number in each pair and 2 to the second number. . * 

The pairs of numbers describing P, Q, R, S, T are 



's(//. 3 ), Tf /A /5r». , 

Mark all these points oh the opposite page. 



Draw AS, BC, <:p, DE, EA. 

Draw PQ, QR, RS, ST, TP, 

Make a tracing of ABCDE. ' 

Can you f it the tracmg on PQRST? - 

Is ABCDE congruent to PQRST? 
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' III -5 . Stretching Pictures of Segments on a .Line 

Objective To observe the effect when the coordinate 
of each end of a segment on' a line is 
doubled or tripled. ^ / 

Voca'bulary : JjHo new vords'.'X . " 

I ■ * . - , 

Materials : Colored chali. 

r 

^ . ' • Sugge ste d Jrocedvire t - 




' ^Ycru may - wish to postpone- ' these sections ! " . 7 • " 

CNpte: The lasi; three sections of this chapter vill 

• make Mse or the idea of doiibling or triplS^ the 

*• coordinates of points^^ that is, multiplying .them ' - 

• hjr ' 2 • or ' -'S ^t ' Jhese sections should not be used 
-until -chtl^en have xmder standing and some/.skill in 
•multiplication.. . You may wish to ujse- -thesb sections ' 
after .children liave- bad" more vbtk in multiplication. 

It will "he well to"; have three or foxir <nuimber- lines 
already 'drawn; on the board.. On one of-them-Tasrk a 
segment, say as shown.. Indicate it with • 

.colored -chalk. v% - 

_ ^ A: ■ B S'\ - • . • 



12 3 - 5 6 7 8 9 lOMl 12 13 111 15 16' 17 18 19 20 
Have the coordinates of . A and B noted, as h 
and -Recall with the- class thai in section 2 ' 

we noticed what happened if the qame number was 
added to^fche coordinates of the^ en(^oints of a - 
segment. . . ^ . 

: ■ ^- ■ • , ' ■ \ ■ " 

what was the result? (The new seg- 
> ment was. congruent to the original.) 

This time we shall try to; see what havens * if/each • 
of the coordinates is m^atiplied by^the sanu/ nxamber. 
Speciflca^p^ let lis double each^.c6ordinat/v that isw 



let us multiply ekch cdordiniate^ iby 2, If the * 

coordinate of A* is doubled, . ve ''get 8v Let S 

be the point "with coppcLLnate 8. Similarly^ let 

T be .the point' whose coordinate is l^f whloh is 

2 times *he coordinate of Let these points be ^ ' . 

piarked on the line by some of the childretf ^ Then ^ ^. 

h^ve ST color:ed, using some other color of cbal K> ^ 

Jfov examline these . segments vith the class ♦ Recall ^ - 

^that in Section 2 th^ new segment wp,s ^1 ways cour? 
. gruent to the old ope, Aslc whether this is . true here, 

i^e., ^.s ST- congruent to AB'? (JSo^) - * 

Ask. children to suggest how they think ST and.. S5 
are related, It is ce^rtainly i^asy to observe that 
in this case the length" of 3T (lif - '8 =^^6, ^:is Sxist twice that of 
AB (7 - 4 = 3). "Whatever conjectures are ^jpfered^ ^ 
^%ave them ^ried out using different segments on the 
other number lines on thp^board. This -sbould 
tcT* confirming the idea that"' when the- coordinate of ^ 
each end of a segment on a line is doubled, the length 
.is doubled. Be sure to take soTue cases where the - . 
two intervals overlap-j as in the • case of poir^ts with . z*^/ 

coordinates 2 and 6 where the doubled coordinates' 

. . ' ' \^ "." 

are h and '12. It will be desirable Ito discuss - . 

with -Uie class the reasons . whjr they thirik it ree^sona;ble :% . 
to guess that the nav segment is always twice as long . ' . .* 
as - the original ofie^'. "For -instance, sopie. *:hildren * ■ •^*'^- • 

' miay make the obi?,ervatlon that «flce eachr point is . ^ 

matched lap with one twice as far from 0, it looks . . ^ . 

quite likely that the distances are mcultiplied- by 
-2^ (Attiuaslly this remaJrk .is the-: basis of a- proof 
For example,' ^n the Ti^ure abcve 'the ' lenffth of ^^^^ * ' 

is (7 - h) units ^ Th^: length of W simil^lir ' . V ^-y-^ 

(2 XT) - (2 X units, But; (2 X 7)^- (2 X k) s^' \ "-^ ' /. 

X\(7 - 4) V so §T has twice* the lengtb of 305". 
Thi:S,' however J- used.^be distributive progeipty of ' 
multiplication with respect -^o st^ a f etct ^ ** 

not formally di^GTossed. with the -ptq^iXs^ . . , ■ \ ^ • ; 

This d±sctigfete n Lprov Tdefa you with addjflxm^^l^ckgaxn3Eid.-p 



Do not use It vl-bh children* Take examples where 
the coordi nates of the endppints of a segment are 
multiplied hy' . some other "number^ say 3* 'Help, children 
to discover that in tlj^se instances the one segment 
^ri.11 he ^ 3 times as long as the other se^enti 
Then verify that it -vorlcs in one or more casesT 
Ffljl exan?)le> take the coordinates of C . and D 
tobe 2 and ^ respectively. Multiply each hy 3 
to get the coordinates of U and V to be 6 and 
15 respectively. The length of CD is -^i^- 2) -^le? 
br ..-3 units> -while the length of l5v is seen to be 
(15 - 6) or 9' "units i We tKen see that the measure 
-of the length of UV (9) is three times the measure, 
or the lenclli of CD (3) . , Hence^ if we multi^iy 
the coordinate of each ecdpoint of CD .Jay 3?^ we 
produce the coordinates of the eiS^Tpoints "'Sr^- new 
Segment UV. - To find the .tCTiber of- units of length 
■for UV; we multiply' the nuroer of units of length' 
for CD by the satoe nuttLber, d;^: the saJne number- 3." 

/By this time you may find tbe class ready to^gtte^ " . " " 
'that if ■ tfie coordinates of t;he ' endpoints of a segment 
are .each r multiplied by some numbed k> then 
^Length of the new oegment -will be k ' times that ot^ 
^tHe original'. Don't push for a specific verbalization, 
but try to make* the idea as clear ias possible*- You 
can tell children that , this guess \s: actually a'^correet 
one, though of : A>irrse we h^ve not really provedr.it * - 

Pupil ^ book ^ , pages 197 : and ^ "198, These^ 
pag^^iUu^trate tl^e conclusions indicated here. \- ^ 



Enlarging Segments on the Number Line. • > : 

1. Points A, B, C are shown on the number line. ^ 

' ■ * . ' ' ' - 

- p Q. C , A K T ^ 

0 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15- 16 17 18 

The number describing point P** is 1^ times the number for A 
The number describing point Q is two times.the number for B, 




The number describing point R is two times the.numberjor C. 
Mark points P, R On the line. 
Show^beiow the number describing edch point ^ 



>A--' 


■ . . it. 


C 




Q 


R 


7 




5^ 









^f - 



Show below the number of units in each segment 



AB- 

• 


BC 


AC 


PQ' 


QR 


PR 




> 

3 




VP 







PQ twice as long as AB? 



Is QR twice as long as BC? 
Is P^ twice as lo^as AC ? 



Yes 



3^1 



Look at the nuniber line. 




Color AB with a red crayon. 

Multiply the numbers describifig A and B" by 3. 
These new numbers are Q , /S^ ^ - 

^ Call the new points P and -Q. 

A/lark P and Q on the line. 

Color:': PQ with a blue crayon. 

The lertgth of PQ is 3 



times the length of AB. 



Look at the number line. 



0 I 



8 9^ 10 IJ 12 13 14 



3 tfmes th^umber describing A 



3 



The number describing P Js 
TTi e n u m ber descr ibi ng Q is 

_3_ times the lengtlr^of -AB, 



times the num ber describing B^ 



The length of PQ is 



Are^thethrjee numbers you wrote in the1)lan ks the same? 



HI -6 .J . Etilaxging Pictures 

Objective : , To see the ^effect on plane figures if 
all coordinates aire rrrultiplied by the 
, iBame ntmiber. 



Vocab-dlary ; Simile . . 

^faAerlals : A coordinate system dravn on the chalk- 
board (or on a large paper); colored chalky 
tracing paper* ' . 



Si3ggg_8l?eHd Procedture ; 
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Hiave a figure dravn. in colored. chaJte on "thie 'coor- . . - 
dina'be sys-tem. . -For exampiej -the foXlowing gua.drila-beral 
ABGD might lie used. 
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Have the pixpils identify the coordinates as : A (l, 5), 
: B (s^'l), C (h, k), D (2, 6>. Suggest that they' 

find fooir new points R, S by multiplying- ^tll 

:. the coordinates by 2. Have the coordinates of P., 

* . Q, S f oijnd and have piipils plot them, on the 

coordinate -system. The quadzdlateral PQPS carr^hen 
be drawn in some contrasting color pf chalk. (The 
result is shown above in dotted lines.) Be sure that 
the pupils see clearly that point P comes from A, 
Q from -R from ' and S farom D. This is 

* V . -important so that children vill see clearly which 

' : , are the corresponding parts of the two figures. 

Have; the class discuss the "relationship between ABCD 
■ and PQEtS. If a pupil su^ests they, "look alike" 
try to get him to be more precise as to what he means. 
Ask whether this figures appear to be congruent. 
{ Clearly the answer is Ho.) On the basis of the work 
in„ Section 5 someone may conjecture that the ; 
sides of PQRS are twice as long as the corre^onding 
- ' : - sides of ABdD* Suggiest "tiris idea if it does not 

■ - " " -occur naturally. .Have, this Conjecture tried, out - 

by- some. pupil-. .That is> .m^rk off AB on the edge of- 
a sheet of pe^r.and see if. this can be fitted just 
twice onto PQ.; Do. the same for the other i>airs : 
*. ^ ^ of matching sides .- It 'might eVen be interesting to * 

• have AC and PR ^ drawn ^d check that. PR is twice 
as long as Ad, (Note 4:hat these -.conpari.sons are.' 
raost easily (and cotivincingly) made directly as ' 
^ *. * indincated rather %han by' measuring the two segments * 

^ . and con^aring results, "v" ^ . 

If, in the. discussion of -rae; figxires, some pupil 
suggests that ±t looks as if the angles 6^ the, two 
r figures are congruenii, indicate that this is -aua 

' : ; / . interesting possibililgr tha^ we will consider in our. 
! woife in the pupil boQks . ^ It is'^ barely possible * 

that aqpie ;-p.5i:pil vho has Tvai ;into the idea^ before may. 
suggest tlmt.cdrre^onditig sides, of the two figures 
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€a?e. parallel. " (We have not foiinally introduced ttie 
-word, iTut two lines are . parQn el if they lie in, a 
plane but do not Ixave a point in coromon. Two segments 
are pea'aOlel if they lie on parallei lines.) This is 
a suggestion fiuid is actually correct. You vjill not 
want tafce -a lot of time on it, hut you could try 
ou^ extending the segments • as far as the chalkboard 
.or paper will permit, to see if it looks plausible 
that these lines haye no point in common. One more 
suggestion that V bright pnpil: might make is that.>S6he 
lines Joining any two corresponding points, i.e., 
AP, BQ, CR, DS all pass throxigh the point (O, 0>. 
This caxL' be checked -hy laying a yardstick (or any ' 
straight stick) on , the points to see. By-en a piece 
of. string would serve the purpose. , . 

Pupil' s book, pages 200-205; ^' . ^ After "* 

- discussing the; figures oh the board, tixm with the . *. 
pupils to pages in the pupil' s 

book. * Distribute tracing paper. Because of the 
extended series of instructions this probably* will ' 
need to be> done tog*ether. The next problem on pkges r 
2(32 and ' , 203 \ in the pupil' s book is of the 
same ^nature --but with a different figiire. " ' • 

- ' ' ' ' ' • . * ■ ^. . 

From this* ea^erience it is hoped the pupil can be - . 
led to conjecture that* whenever on^- figure is obtained 
from another by multiplyi the. coordinates by some ' « 
number k, each . segm'&nt of ' the new^ figure"^; will be. \ 
. k times as long as. the corresponding. segment, of the 
first figxjre^t. and that the angles of the two figures 

are congruent. This conjecture is correct.. . ' 

■' * ■ . * . ^ - , ■-• 

Two- figures wjaich haye these, properties are called 
•-^si^l^^. Th^e pupil 1ms. in this lesson steen one ^exaii5)le 
of. s^TTrfi j^T* tri^T^gT es and two examples^ of sItttT lar quad* " . 
rl],aterlals .. * ; .\ 

Fupll^s book , pages. . 2.0^-205 ; ' ' ^ ■ , 

i. ' Haye the pi:5)ils enlarge the small figure on page Ztik 
of the pupil* s,' book by 'miltiplying all coordinates by. 
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. Some pi5>ils inay enjoy dxawing. figures of their 
. own on coordinate systems and enlarging them using 
this methcSd. ^Pages' I96-I99 in the pupia.»s 
book may he us.ed^for this kind of. activity. 

• Since in Section 4 we 'added' different numbers 
^ to the first and second coordinates of the points 
• ^ figure, some pupils may be interested to see 
what happens if we muO^tigOy ifche firsthand second 
coordinates by different numbers. ''For exaii^l^^ 
in the drawing on page 201 of the pupil's 
book-let the pupil multiply all first coordinates 
by 2. and all second coordinates by Or. 
again he might multiply all first, coordinated by 
1 and all ^cond coordinates by .2.; 'Pages" ' 206-207 
in' the pi^il's book, may be used for such ex- , , 
periments. The p^^il irLU. discover that this tilne 
the n^w figure is not similar to the old one, but 
is distorted --by a stretching in only one direction. 
If a'line is drawn from B (3, ,l) ^jpv^^, ±t 
•will intersect :. the segiaen-t "DC . . at the : pointy • ' - ^ 
(3, 5 ) . Olhe di stance from B to thi s 'inter- ■ . 
section is h . units. ^If a line is drawn ' ; 
from ^.(6, 2") upward, i:t will .intersect ihe ' 
segment SR . at the point ^ (6, 10) . The distance 
from Q ■ to -this point ±s. 8 units . Similarly, 
the measure; of ■ the length of^t^^^^ from' ■ ' 

D 'doWnwai-d to ,AB ■ is ' twice, the. measure of length 
of the- segment f rom . S downward to PQ^ 

Ifliat generalization can be made- from V "'above? 
(All corresponding distances are doubled.) , : ^- 



Ertlarging Pfctures. 

A. Look at the f igure on page .Sof . ^ 
The coordinates of A, 6, G are 

A< t .G). Bit. j^r, crf^fi. 

- Multiply an the numbers by 2. 
- Call the new points S> T/ W. 
Thecoord*rt6s of S, T.^^^^^^^^ 

J siJL./j^x •n/^,^). w(r*/^).' 

Mark the points S, T, W. 
Draw ^DsSTW. 

Draw a ring around each correct an^er below. 



Is ST twice as long as AB? 
Tell how you found out 

Is SW twice as long as AC? No 
Is Wf twice as long as CB? No 

Make a tracing of A A8C. 

Is A ABC congruent to AsTW? Yes (fiS) 

Is congruent to ABAC? ^5) No 

Usethe tracing to check. : 
N^me the angle cong ruent A ABC. ^ S Tti/ 
^ame the angle congruent to AtWS. ^ B<^>4 




abi ' 
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Bl llook at quadrilateral ABGD. 

^ Multiply all coordinsrtes of these pqints b^ 3^ 
Call the new points P, Q. R, S. / 

The coordinates of P, Q, R. S are 
" P«0, 3), Qf^,/51, R(^,^), S{/f:0). 



Locate points P. ' Q, R, S. 
Draw qu^rilateral PQRS. 



Is PQ three times a^ long as AS? 

Is* QR ^ree times its long as BC? 

Is RS tKree times as long as CD? 

Is PS three times as long as AD ? 




es^ 
is] 





No 
No 
No 
No 



Make a tracing of ABCD. 

Is the angle at A congruent to the angle at P? 

Use the tracing to f indput 

' . ■ ' * 

The ahgle at B is congruent to ^e angle at _ 
The anigle at S is congruent.to the angle at _ 
Th'e angle at R is congruent to the single at _ 




es. 



C 
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Make a larger, picture of th^ bogt'o^ the f^ng psige. 
Multiply all coordinates by 2. 
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I£E-7 . ' Scale "^Jra viyig . ' ' " • - ' 

Objective : To introduce scale dr^^ngs . ^ ' 

Vocabialary : SoaJ^e '^x^iriics,. ' * ' ' • 

■ Materials ; Yardstick, s-tring^ paper". . 

S-uggested Procedure^: ; , . ^ 

Remind the pupils that in the last lesson they saw . : 
examples of figures "vAiere any segment in one figure . 
was matched 'with a : segment twice ^ long in the other. 
- Thus a segment one inc^^long of one figure corresponded 
to a segment two inches long in the .other,. 

Tell the children that today we are going to make' a 
drawing of "the schooirbpm floor so that • a length of • 
one inch on the drawing will correspond to a. lengt 
of one foot on the: floor. Have the children measure ; 
•two' sides .o^"- the: room ( to the nearest foot).. ^ Sij^pbise ■ 
-that your . .^loor txiiT^ out . to he 20 ffeet hy ' 3O • " v 
feetr-i With^the. children,^ s help,' have a segment 30..=- 
inches long . drawn on, the- chaXkboa^rd and explain ttiat 
thisyis a drawing of one edge of ■''the floor • Then 
make the drawing for the - second edge 20 inches 
long. Be^^^^ul to make the angle a ;^^ht angle* ... 
Then -cjofniplete thg rectangle.. Label vertices. .^-y ^ 
-C, P fcjt convenience. Mark the segments "^ais.; shown. 



: BiTing one tiuestiqalng that the segments -marked 
are not themselves 3O feet and 20^' feet long. : 

^^Kat . do \these markiirgs mean? " -(That * " 
; . •. laiey ar drawings of ..segments, that have 

these lengths; ) ' Hoy lr^r>gyj>r>+.i3flTiy-^ 

. • are the segments? (sO inches and . 

,20; incheSiO. i:.. ■ . V - ' •.-/■■x- 

« '* " * * , 

^OJps.ervfe that the remain An g segments W and ; CD laay 

also be mstrked 20 ft^ and 3O f t* respectively 

Why? ■ (Because t^e cGPpos'it^ sides of a rectangle" are 
congruent.) identify vith the joij^iils "which"! aide of. 
. the^ rectangle is a . drawing of whidi side of *the floor* 
i*pr- exstaqpie, Cp :^ may he iden-^f ied a's a drawing of ' - 
-tl^ side of ' the classroom Vheaire' the. dobr^isi You- 'may 
-even mark the location of the door if yon wishV There 
is 3 .. jbhertj^ a definite comer • of _ th^ "f loor" corresponding 
to eaich of -fehe points A,. By-:C, rbi-^ 'Be siire this " / 
pji±ri*ng..-is \inderstood..i • \ ■ / , 

TSTow/ discos with the class the question, of how far it 
is diagpnallor .across; t^ classroom floor^ say from 
the comer eorireispbnding toj C to the comer coarres- 
ponding to A,/.Ask -if* they\j:aa think of ..any' way "to 
use . the/drawi-ngr to answer this question.' Tiry to .iead* 
them to "thi^ idea drawing AC and measuring this ^ 
If this does. iiot come". spontaneously^ such questiohs 
as the' following might help. / ^ 

■ ■ ■ ■ / - 

. We V want the length . of what Segment? : 
Whatv.represents this segment in^the • * 

drawing? (ac) 
, .. . f • " ^ Could you find the length of . ^? (Zes, : . 
hy measuring.) V ' '"^ 
If you. know the length -of AC^ can you 
tell the length of the segiaent- on the 
floor? . (Yesi One foot on the floor 
for each inch on the".drawingi ) 



In -tlie " m nfrtrat^ibn glveu laere AC - is approximately * 
; . 36 r lii<^es'lonjB^ sa ttie: diagonal distance across Idae^ 
. floor is approxiina'tely 36 i'ee-fc. 

4;^aviiig readhed tdais; 9^ .test it! by actually 

^meafsxiriiig the distance on ;bhe- floor. It is suggested 
;>-1£hat the best way to. do this- is to 'stretch a /string : 
; ac'i^oss •tlte• floor ^ from corner, to. comer and. then . . 
aae^siire- the . 

" ffeil .the ohildii-en that a drawing, such as we have inade^ 
he're 'in which a • given; length on the drawing- always . V 
^irresponds to a different given length in the original 

• figure 'is called a scale di^wing . Thus, on the bpard 
/we^hiELve a scale drawing of our elassroom flpor^ 

(Hoter : 3Jhe actual maldLng of a scale dirawing^ if it. 
is *t6 be done with sufficient accuracy to be usable^ • 
would be. quite demanding^ and tediotxs for inost children , 
•at tftLs girade level. • Hetlce, i;he jw8ffls,^^w^ 
. i s: base d on ^a scale^ drawing ; whi ch . ± s alrea^iy given • ) 

• Pu5)il*s book, .psLge^ ' ■ . and . 

Foilbw the. directions. -This will, prt>babiy need to be . 

done together- ITotice that ^ thi s process is really 

^jxist;.a case-^ measur^nent. in - a non-standard unit ^ v. 

- ' . ■ ' ■ • ■ * . .- 

For exaTnple, we, find it takes Ip . congruent cppies " 

of a given unit to. cover This is precisely what 

it means to measure -AB in this unit. Then we 

conclude ths^t. the ygmeht in the "room which corresponds 

to AB has a length of 16 feet. . : ' 

Now observe/that one ^ of, the common rkind^ of a scale 
drawing is a map. The*problem on -pages-' - ■ ■ 
in the pupil's book is an eyample of the use of a 
scale of miles on a map. . . ' 

Fuirbher Activities ;, ^ - ^ * 

1, Get a highway map' 9f your state 'or, sect - 

Such a taap will ha-v^' a scale; of miles similar- ^ 
to those on page in the pupil's book. 
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' This -can be useA^in a.-siiiiilar ve^^," Wli'^-this --bime / 
it :c"an- bemused on cities whicia' tlie . children\ Imow; • * . " . 
aii least, ."by name * ■ Many . roadanaps . also have a 

, chart i^shpvlii^^-distanc^^ ina^or c;L;ties . - • . . Jgi ^ 

. ■■•VThi s . vili proviide: an*'intere"stii^ " ' . » 

.^oine og ''.-the -/distances- 'the chij- Ar^n rih-h r^ i n '-Ky "T 
. ■ ineapirement^g^ theire may not .'always be ^: f ' - 

"'agree^a^.^nce'. .th^ the- ' ' "v>-. 'i " 

' . ^chart viil he rbaid <^stancies^, while th^se^ obtained 
. by' direct .^mea>xxremet;t\a^ 

' ;:At&6y ?"or long-distances the " ciii^at-Ur^ of the / 
•earttL ana ^bhe^lTact ' that. ^we-^ are workiiig witJi*flat 
niai^s-.-t^ii- contrib^cte to fnac curacies. ^ - 



" . "Wl-* ' 
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L Look at1ll6 figure on fhe^^cffi^^ : 

J^BCD isasqa^l^ room. ■:'':.:[^--r: -^ 

' Ea^h smafi segm^ of this a one-fart s^mentlrj the rp 

[\ ' ' lay off this s^fe^^dir the edge pf^a f^ of ^er. - 

lay it off several time^^^^ 2& units long; 



2, tfse the scale to find the Allowing in the room 

; (tdthehearesifobt). 



Length of longer side ft 

T 

Length Of shorter side / <^ -ft 

* ■ « . . ^^^^ . 

Longer side of table : ^ ft 



I 



Shorter side of table 



/' 



ft 



Distance matching DB 



Distance from the poiflt matching C to nearest qprner of the tabie 
Distance from the point matching C ta farthest corner of the table: 
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ifiii'nT > itrg 



8: 



1- 




3^ 



0 12 3 
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■ .'-V--^ •'• ' ■■ *' ■" ■ '■ ' ■ ■ ' ■ 

It is 1^ of a fnap^ 
A-> little SjecKTierit on lh^^ sfaiKfs for one ifni^e^ 




Find the fbHov^fmh^isf^ces: 

ii' / miles. 



Shortest distance from; Madison^ Eaton Is O miles> 
Shortestdlstanc^ from Madison to Freedom is miles. ■ 

Shortest distance between Freed^ is v . / / miles. 

-Shortesfi^istance from Eaton to Ma^on to Freedom to Eaton is ^ >^m iles> 
D istance from Conway to Eaton to Madison to Freedom is . / ml les. 




- i^ ' - '■ - ■ V ■ - V" ' 



V 



■ - t. 
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Eaton 



ConWay 




Madison 




Freedom 




I 2 3 4.5 
Scale of, miles 
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Cjaacter IV. 



Ba 



Arrays: ^ Iiet tis -blitnTc about 5 .otjects .8urrarig.ed 
• side. T?^ side, lii' a I'ow, as su^ssteS tr^ow: /. ^ . 



/ Vitix ''10^ .o"bJ^ ye , could thsyak of tliem as arrpjiged 



--1st rowt 
;2tia row: 



7X 



X 
X 



; OTj^ is we had . 15 ^otJectSj ye coxild. thlTik: of- -them 
• arranged In 3 rows aS 5 objects eacli: 



Ist row? 
2nd row? 
3?d row: . 

"^lAnd so pn# 



X 
X 
X 



X 

X' 
X 



X 
X 

5Cf 



X 

X 
X 



X 
X 
X 



Any such recta n gula r arraitgement of p"b4ects into rowsj 
each* containing the same numlaer of objectsj is oallj^d* 
an array ; There could> of course;^ t>e other kinds of 
:i^guiar^ arrangements of -objects, such as the trianguleir 
one Msiaggeste<a helqw: 



x ; ; X. ■ ; 

■ X -X 



We may call such, an' arrangprnent a '^triangula?* array;"' 
Howeverjf WB i^se^the -team ''a^^ without an, adje^ 
when we refer, tb - rectanga^lffr^ 'arrffng ^^ T^'^'g^ only • * 

The o§|^#cts' in an array are called its elments or. * 
meniber s . , We tiaually lahel the rows in an array "l^t . 



row**y e^c^^ proceeding from top to bol;1;dni^ 
Illustrations above • a slmllair taJh±o% 
gibel ' the vertical cdS^fipas .' ln etn- array "ist coluinn" .^ 
"2nd coltJann"> etc., pTOceediAg .f^rom left to right.- 
pofwi&yeTj in iiescAi)l2ig ajnrays Cpa^ in connect- 

;ionVwlth^tHe ajSip^ ^:'iratltiplication ivhicli will ' 

follow) ^we tejaicl to aybld tiie "column." teymiriology^^-^^-T^^^ 
Thus, instead of : an "earray of 3 rows and , 5 colunmsr 
we speak of an " axra^y^of ^^^^ rows of ^ ^ - elements each" 
or,, more briefly.^'of a- "'3 T:)y . 5 array" • - 

. " It is worth Tiienti'oiiing that a 1 ^by 5 array, * 
OT'a 5; ^ 1 : eL3rray, Or 1. *by \ 1 a^nray, ^^^^^^^ 

\,are^ all perfec^iJLy' i Ag^ -h-TTnAt^ ' ■ 'T^'ft-^-' « ^ permit->an!. 

-jjairay .to;bave only one row,^: or only one <!Oluinn, or ^ Z^. 
bothi^ "Because it will prove .helpful "in* uniderstandiiig ' 
prbducft43 sAose first factor is ^':0v( sucsh as 0 x- 3, 

j:for 'injttaace):^ jwe ^1 bo .-pfermit '^1^e nxmiber of .2^ows in^-; 
-an ^arra^ :tp Itws 0» ikt^thls case," no matter how iMt^-,, y 

. elements'* we^ tn^r^ row as having, the nynfcjlr of 

'.elements . in tite array is ' O ( since there €li?^ no row^. . ■ 
at ,a33.0 > $lTnn arly^ becaxise^it will be Helpftal. fn . ^' 

. xmdetstandlng prom|^s whose second factor *is 0 ^(like 
5 X- dy- fpr instance; y: we "psyniiit the rnlnfeer^of elements 
in each, row of, an array to be ■ (>• In this case^ no 

-matter how tnany 'rows we th^nk of .tl^^arjrajr a§. having, . 
the number, of el^men^/S in- .the =array is 'again ^ ' 0 s Csirfce 

'^ach ro^ has no,:)elemehts -at/^illO*^ : * . ' * / • •* 



* ^ Ml£Ltipij>ca^t;ion # • Jhe , tnalri ; ,y easoh 'we have introduce > 
arrays at this point ±^ that they are very hel^fuX in - 
defining multiplication and ' in junder^tanding "its ^rqpei?- 
.tiesi Like euidition> multipli^c^ is* ^»n bperatioh 
in- the, "set /of ^ whole iiumbers> Given a first whole- _ % 

ntimber/ say.. 3^ and a second "wHoie:. number; "4.' 

.the ppera;tion-ojf addit^ion^^er^ofmedron these jjiimber^ . 

'yirida ^a whcd.*e-riu^^ sum, det^pted ^ " ">j 



Likewise, the. operation of ntultl-pllcatloa T>erf ormec3 on 
. these same nungjers yleXSs a whole-nunibear prodTact ♦ 
- ^enoted ' . ... ^" ; 
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The nmnbers 3 
The ntnnbers . . 3 



. 3 X -4. • ■ — 

and h ' are addends of the sum 3 + 4.. 

it- are factors of the prodtict 3. X.4. 




The operation Cf addition vas defined with Igie . 
help of sets • -To define. the. sxm 3 + hy we took a 
set of 3 mCTibers and joined to ^ disjoint set of 
.memhers; the sum 3 >' l{ ^ was then, defined a^ the ^ : 
. nu2iib.er of meapobers in the^lmion of these* sets. 

We now define the pp^rati^n of multiplication with \^ 
the >help of arrays.* To define tile^p?oduct 3x4^ 
for instance , we consider an ^xray-^consisting of 3 
rows of . 1^ elements each; tqe" product .3Xk is then 
4efined as the number of elemfents in ' this 3 . «hy h 
array. ' , - . 

^ In counting the mmif^r .'of '.elements in an array 
consisting of sevei^al roW of , , say, h el&nents each, . 
we may of course "count hyVows" .j If the array vhas^ 
Jixst l - .row, it 6as ^"1 times V'> or 4, elemez^; 
.^ if it hjas^ 2. rows, it has - "2 times** ^or. 8. * ^ ' ' * • 
y el^jBents.j .-if it'- has 3 row^^ it has "3 ..times " i*.",, or 
.v.l2,.-r^ eiexaehts; aiid so -on^-'/Jiaiat is.,, the nimiber of rows 
t^LLs^^ how manjCr^^es we" t^e W \as an addend^ in finding 
the numher of. elements'inttbe 'whole arra; 

-;■ -. ■•■ ■^--.^.-...x;. ■• ■ ■■■■ 

■ ^ ■ . ■ .■ 

' •'^ V>< V = + l^^^^h -h.U.^ .^^ • . . ; ; fj 

This is the ^o-^called "jrepeated addend" approach^o ' . 
.^nultd^p?^^ -It is'. x:er^i-Tfry. the ..iLpprpetph' suggested ' ■ „ 

when: ve read; an 'expression .ii3te'*'r *' ' '^'y ^^ ' '^' '^.. ''^ 



V 



5:.x 8 
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as^ "5 -times 8" instep of "t lie prodiict o£ 5 and 8 
"But. i"t is iffgportant "to kee^ in mind -bbat-'ptir defind?tion 
Of miltipllcatipn was n0t: irt iberms of repeated addition 
layxt rq^tlier directly in terms of ari^ays^ . , ^' - 

Mult tp3^i cation . Praiperties of' 1 and v We 
'imve already noted that there are i, "by 5 arrays j 
5 Ijy A- arrays, alia even 1 hy 1. arrays. Such 
eurt^3 yieM i^Ie im^ facts ' . • 

In general, for any whole 'niimber 'n, ve have ©imilsLrly 

•■1 n "= n, , 
■ ' • . ■ - ■ ■ * ■ ■ . . - , . 

and ■ % ^ ' . . * ■ ' ' ' . ' ' . 

■ . 11 5K 1 =. n# ^ • 

We have-'alsp'^n^eti that for any whole nipiber n, a 

' Oi»*by " • 11 ; array; or a ; n . "by . Q' ; s^rray has no ^ elesients . - 

-at fllilf Ttuis we see that for any whole number . n, 

- ■ ^ ■ ■ / - ■ 

C h:>iiim utat iylty .vof Multiplication y Recail that - . 
addition has the; conmi^tjative property .(3*"^ 5 "=5"*' 3^ 
etc^O • ^This was easily "ae^n by mefitn^^^^of "sets.f Wh^ 
^we talce a- set of. .3^ aid , Join to* it a dis^ijit set of • 
5/ ;the unibh is ; tjie same ap* it is when we tafce this 
set bf 5 -and Join' to it the set of * 3»- ' . , . 

. -liilte addition^, "multipiicatibn has the cjpmmut at ive 
^property (3 >< 5 = 5 >< 3j " etc#). This Is eas . shown ' 
T:^ . means, of arrays ? We teike a. ' 3 "by 5 array 




Columns and the coXunms^ rows : 



I 



X X X 



1 



Since -the resTiL"bixig new' array clearly has -bhe same 
number of elegnept^ as the original 'array, this shows^. 
that • 

Using .ftn- array pictijiped on "a large pi^ece ofK o^rxa'boa.rdj 
a teacher can. actiially eanyi out this rotaj^pn as a 

vivid 'class deponstrairibnr' 

• , ■ ■ <^ ' 

Prime and Coimposite - Numbers ^ Some nitabers can he 



represented "l^an aorray only i^f the array has ^u3l\OTe 
row or just one eleane^t in each row. Such* numbers 
(/6r example:' 2j, 3^ 5, 1\ J', 23, i^9^ are called prime 

- <a^umbers y - - :or prSies O^jgee nimbers which -can be repre-"'. 

/ •jsented, "by arrays with more -.than one row of two or miqxe ' 

' ex».ent.- are callea conmclt^ numbed. . . 

• .... * . - _ . _ 

Multiples e- ' A. OBultiple of a . jcuoniber.^ n, . la the 
product of a whole number and* n. " Thus, mult ijile^^ of 2 
.are- 2, If, ^, 8; "10, .-^ . -Multiple^ pf;3 are. 3, 6^. .9j 
'^2, 15,' ^tf" A .prime* number is a mnltipie .only of itself 
. ^d I.- A i:canposite number is the imiltUple of at' least 
'or^e .number smal I'er^ than, JLtself and greater theui 1* ^ 
The number " 1 ^is not 'includfid in either the &^ of prime 
or -the set of " composite jaumb^s, 
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rv-l. • Arrays - *^. ^ . / 

• Qb.lec-fclve ; To eirtepd cliilda:^n*s imders-fcazidiJ 
" / , ; array as -a physical model- for "the c^era-tio^ 
of mtfl-biplica-bioriy - - 

Vocaljii-lary : . (Reviev) Array^ row, orderly arraiigeinent . 

^ Materials :. Objec.-ts for use on -the f lannelhoard . - " ^ • 

: -.^ • ^ 

Suggested . Procedt^e _ • ' - ^ . 

' [ ' ' . ' ' * ■ ' ■ ' ' . ■ 

Use" flaiinelboard bhjects or make drawings on -the 

chalkboard "bo represent a situation such as the 

following:' *. ' . 

r , \ ' . ■ \. ; : . .... 

When Mrs. Smith came to school one Monday morning, she 
found that the Janitor ,iiad not put the childi^en' s • ■ 
deskis back in place after he swept the. room,. - The desks " 
were left like ±h±sT • . " . ^ • . ' 




^^6'i^^^^apy *^*esks were ^in Mrs* ^Smitfi.^s class- 
■ -rdpm? (36) ^ 1^ - V * . r/ ' . 

Bow did you arrive - at your' answer? ' (CQimted. ) 
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since Mrs • . Smith vas SLn orderly person^ she hiorried 
to.. 3?earrange the desk;s.,TDefore the children . arrived . 
J^hen she .finished" the 'desks* were arranged like this. 



3 - dZl l~~i r— 

: izzj Ez: a E-j 

1 rHUl CZZI E~3 



I Q . ti^i.^a f— I- 1— r 

0 □ [=zi a cn] , {ii] 



;Was ' her ' arrapLgement of the desks an - . 

^ ' / ' . . orderly arrangement? (Yes.*) 

How many rows are there?' (Five.) 
../How. many, desks in each row? (Six.) - _ 

/When we ha^r ohjects arranged in rows with the ^ame 
number ofi^bjects "in 'each row^ we call such an^^arrange- 
ment an arMjr. ■ .''v . ' - ■ 

y . ^ Does Mrs. Smith's arrangement or: * . ' 

■/ - the .desks form' an a^rray? (Xes.) ' ^. 

Did the Janitor's -airrangement .form "an - ' .'^ 
* array?/ (No •) ^ 
■ f. . Wliy hot?. (The desks were not arranged * 

; ,in^r6ws with the- same' nxnaber of desljrs . in 
each row*)- 

We c^Lli Mrs,. aiLith% arx^angement^ - Tby - '6'. , array .since 
there :^e 5, , rows wilth.. 6 desks in "each- rpi?-^ ; <^ . ■ 

How ma^ ob^cts, iare in the array f;prmed V ^ 
by Mrs; Smithes 'Arrangement of. the desks ?'^^-' 
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IJid' you have -to oowfft to flrid, the ritinab^^r 
or ohjects? (llo.) ' 

V did you find the nirn^r of -Objects? ' 
+ 6 + 6 + 6 + 6 or 5 x 6,) ^ 



• . /^uppoa^ Mrs,-.S?iir^ like.. this: 



» t ^ 
f f • 



If 



4f . ■ 



" Is 1;];iis arransenient an arrayf .(Ves,\ , 
How dp yc^ .Know?: CTbere ai^ six rows^vith 
:five obJectQ in eacl^rov;) • - - 

-T^hat kind'qf an arrstiy vQuid^ we call ..this? • 
( 6 hy 5 array^) . " 

How inany objects i^^ l^li array? (30. ) 

IJbW did you- find ttie nvnbfcer of ^objects ^' 
in thi^ array? (5, 5*^5 j 5, *5i ' aad 
5 or jm:?Lltiplied 5'fby 6, ) / ' 



1 



f 



J Mfby w>t7 (There are 5 rqfws but . one row 
• ■ has liine deajosf apd. the Ql^her -row^ have 
• only sev^n*) . . , , - 

How 'would .yc?u describe ijffi^ ara^ay? ' 
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V flow laahy objects ill thlis aa^i^t (El^htr) ' 
; ^otf can ve flfad the fHniibea^ of hieittbors In ^ ^ 
• an array? .(dm:qit«.>Add the ttimiber of ^ 

- ' objects in each row the appitapriate 

; ';3^tin*i5r'Of .-t k + if*'- 

■1 ■ ; * ^ Moltijily the number of objects in each 

r -TO%r ty the nxitoLber of roWs^ In this c&ise> \ 

Pi:g)il.^s hbok ir jgage 213 : N- — 

Thi& l)A8e requires that the children decide if a set of 
objects is in the foim of ah Bxrsy ot^ not. If not, 
th6y are to rearrange the objects ih'bo ah arrays In 
.many caB^s ixiore than one' arrangement is possible » 

^ ^?age S3^h i Dretwing of an array that matches - 

* the" dei^eriptiom r 

I^e ' 215: " Matching arrays with eqxia-tiions i 
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In tlie pictures below rearrange the objects to form ah array. Write th 
blanks the number of rows 4n your array 9ncr the hUmber of objects irueac 
row. 



O 
n □ 



o o o o o 
o o o o 
'o o o . 



^^^^ ^ 




a opaa 



/ fay S 



V. A 3 



□ 

a 



, QOO 
^ Ad 
O 
OOO 



o o 




V 

2 by 2 



a A3 
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rhj6 Number of Elements in an Ar-ray. . ^ ' 



— • r=r^ : • , 

)raw an array, then fill in the blank. v v \ > ■ . | 


XXX > , ^ 
5 by 3 array has elements. 


X X X X 

P( X X X * % . 1 

X X XX- \i 
A 4 by 4 array has /^ elements. | 


X x.x 

XXX 
XAX 
XXX 

XX^X - ^ 
XXX • ^ 
XXX 

7, by 3 arr^iy has 2 1 elements. 


y y X X y X 1 

A A y\ A A /> 1 

X XX XXX 

XX XX XX 

XX XX.XX ' 

A 4 by 6 array has J2V elements. | 


X X y y y y y y y 

A A A A A A A A /V 

XX X XXX xxx; 

X XX XX XXX X 
XXXX XXX XX 

4^by ? array has J ^elements. 


X X A 

X XX ; 

X X.X 
XAX 

XXX - 
X AA ^ 
?^ X X 

XXX 

An ,.8 by-3 array "has 2^ elements.] 


X X y XXX 
3 by 6 array^ftas^ 7 5* elements: 


XX XXX . 

xxxxx - 
XX X AX ; f 

XAXXX^ 
AXvX 

xxxxx . 

XAX XX . 
XXXXX^ r 

An 8 by 5 array ha^ ^(p elements. ^ 



Arrays arid Equations * 

Match thfi array with {he equatidri that aescrlbes it 



/ 





- > ^ -iSr -A- iSr > 
Tfir "A- -A" -jfir "A- 

- , BP 


C □' D ED □ □ - . 

. S-Q □ ■ 
.. . Q.pO-n 


. □□□ 

□ □ □ , ■ 
• □ □ □ 


■ ^ ^ ^ - 

■• ■ ■ •i'^ 


poo . 

o o 
o o 

o o ■ ^ - - 
o% 
■ oo ■ 

oo ' v ., 


G 

ooo 
ooo 

OOO 

ooo 


n O O O O O O O ' . , 
O O OO OOO 

■ o o 6 o o o o 

. GO O O O e O 

o o o o o o d 


■ * ♦ * * * ^ . .\ 



1) 8+ 8 + 8 + 8«i2 

2) 6 x 4 * 24 

3) 4x5«20 : 

4) 3 + 3 + 3 + 3 * 12 





5> 


5x6:= 30 






6) 


5 x 7 ? 35 








7 + 7 + V • 21 






h 


5x3 = 15 






9) 


8x2 « 16 , ■ 
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Cyb,legtlve : To extend the/ciiild's iinderstaiiaing'^ of' " V 

. , imat ipli cat ion ♦ V * • / ^X*^"; ^ 

- Vocabulary; (Se view) Multiplication, . factor., product, - 

times, X (symbol). . ' ' ' . 

.... 

Materials : Flaiinelboard imterials/f or, shouin^ 'd!^^ 

Suggested ' Procedure ; \ *' ■ \ % - . V ' 

Begin vith a problem .situation> . such aar ^ 

Evei^y day for a schf>ol week> Mrs / Smith 
. . . brought 3 books back to the library ^ 
Hov many books did .she return ^tbat . . 
• week? • 

■Arrange flannelboard materials -bo represent the 
.books Mrs. Snilth retiarnecS to the- library i , ' ^ 

' . . : ' ^ ' -X *X ■ ' / ■ , 

"~ [ ' ' X X X - . . ■ . 

. * ■ • X X X ■ ' ■ • 

- ■■ ■ , X X X , . " 

-.- X X x- •. . . 

Ca^this problem be solved using addition'?- /. 



•What equation should be vritten to describe, 
tfiis problem? , (3 + 3+3 + 3^3 = I5) 
The materials on the flahnelbo^ird' form an ' 
array. ^ • \ . - . ' 

What, kind ' Of ah array . is it? (5 by^3* 
aarray) ' ' ^ . . • - ^ 

We .have the liumber . 5 for the numbei^'of .' 
rowe, and the number 3. for the number' 
of elanents in each row* What ±s the 
equation suggested, by this . «jrray? (5 x 3 =.15.) 



ERIC 



376 :*• 




^"BpM do ve rea?3 ^thi,s fltul-tliJllcatibn equatjion? 
^ V . -fcimes: ';3/ equal ' I5O ' > 

A^r arige;. other ^ grays, on thevflkimelboarS. such as, iihosT^ 
^v represented -beMMji^^ wri-ber the: . ; 

;;^'/•J^ultiplication eqj^^ array. - ' ^ 




.■■)• 



Explain that when we write an addition equation ^'sxtch as i 
6 -h If = io, the, 6 and thi? 4 are called addends, 
Tb^e 10 is called the s-uni* 

Then explain that in a multiplication equation sudh as , 
5x3= 15, 5 and 3 are^ called factors and 15 is 
call.ed the -product . . « 

Eeviey^ the equations that have tJ^n suggested by the, ^ 
arrays. "Aslc children to nairie*the>jjroduct in each and 
the factors of each producrt . 



Pupil^a hook^-. pages 216-217: 

These pages are for -independent work. 
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IMuitipncatioh Equations 



Fill In the filanfcs: 




3X4 =12. 



L 



Prddikt; r ZO 
FajCtors: 



^oo o o o o o 
ooo o ooo 

O O O 0 49 O O 

ooo ooo o 

qiratron: ,4 A ^ = Z9 
roducfe • ^ .2 y 
actors: .. 4j '7 \ 



^ >s 



xf-. xj^ 
xj- xf- 2^° J^. 



Equation: 
Product- 
Factors: 



luation: 7 XS'-^iS 
roduct- 
ictors: 



•■■ ■□ntr- . ■ ' . 

.□ □ □ ' ■ . ' • - '. 

■ ' . ' o □ □ " 
Equation: 7X 3 I * 

Product \ 2.1 \ 

Factors: ^ ^1^ 3 ■ 



■2 7- 



^9. 



I 
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EQuatibn: 
Product 
Favors: 



7 X ^ ^ 



f ^ -^-.^ 



V V A 
AAV 



1 -H 



EqtiattQri: 
Produtt: 



factors: *' 3^^ 3 



5 - ■ 



10. 



Equation: Si^X S P32r- 

iJprodbct: . . ' .f X : 

Factors: 



-Eqil^tidh: 
Product: 
Factors: . 




V ^44?. 



II. 




12. 



b a d c 

f ve h g 



Equation: J?. A ¥ - I Z i 
Product: - . /a 
F^drs: 



Equation: 
Prbducti 
Factors: 



3 



o ■ 
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' IV^3. Gghe basic mult Iprl 1 c at 1 or-^^c t s 

: Ot>^ective: To ,use .a tablie to' present .^the mxiltiplication 

• .racts through 9 x 9. ■ '"'^ / - 

^ '' ■'<. **** ■-. .'^ ■ 

VQcabulaiy ; (Ho new vords.}. * V . 

Materials : .Form for multiplication table drawn on ' 

chalkboard or chart.' ' ♦ v ^ 

Suggested Pgoc^dure : ^ '^^ ■ -■ " 

RenOjad. the^c^^ of "fheir expferience^-^^a^^^ 

an >^dition table . - ■■ . Display -the . form- for the multipiir' ' ' 

cation chart. ^ J - 

Asle a chiia^.^for the product :'-ct 2'- and '9- Draw,,your'"ieft' 
"hanii across the^ table on the 2 row ^---aricL'your^^lght 
vhand down on the 9 ^^qlumn tb- mee*- it . iiecord the l8 
in the 'box. , iEaye . children come and poin-f ^Co' the boxes 
for: recordinV'^^ (it may be necessary 

-to complete the -work in class and let the ^ children refor 
to it 4^hen worfcjjag in their book^, Jf -ehere seems to , ^ 
be litlLLe^,di^-±culty in ^Inderstanding what l»s to be 
donejf however the Gi|ass-prei>ared tQ.ble may be concealed 
while individual vorJc is completed.) / *, 

As the table is bei-ng conrpleted, call attention t;o the 
>?ay in which the :table verifies the 'ciOTmmtative. ' ' 

pr^ert^ of multiplic^^ Point out' that -the .product 

for every pair of facljors appears .twice in the table, 
^<r«P't;for ttEe product; of a number with itsel£^. With 
cellared chalkj^ show that the number in row^7^> , coitbnfh 2, 
"is the same as that for-rt>w - 2^ ^xiolumn 6^^ etc. 

In ccaiipl^ine the chart do not include the zero facts 
at lirst. ' ' ' . 



7 



After chart has b*Bn ccanplel^ "wi^th ^'^jj^ except±oz5k as 
igiven^ahdve' pf the zerq facts, a^3c ^rtjat a .pr<^ct 
would be if . O is one 6f the -numb^rfe. ' * 




If ctiUdren aare 'unatle ^ "bell wha-t the producrt vould be, 
motivate^ theii^ tlaiiiklng about tbe problem, in the .following 
vajr. 

Show a picture bf a 4x6 .array* Recorci. equatlops 
as yoi:^ vj;:jpk^ how many elements there are in a$i 

array wi-ffli Jrbvs oT. 6 ^^ments each. Write 
h X 6 = 24 • Cover the bottom row, 'and ask how many 
elements there arte in an array with 3 . rows ofi. 6 
elements each* ^ite 3x6 = 18 linder the earlier 
equation. .Continue covering one row more eachj time* 
You will have written 

- - ■ 4 X 6 - 24 ^ 

' . . . ^ - 3 >c 6 = iQ . ' * ' ' ■ ^ 

■ ]>w \ -2, x;6Vi2 

Since it is not'possib3^e tp show an array of O -rows . 
with 6 elements' in the^^w ( covering aH- of the rows 
of an arraSr "is a*representation of only one zerd fact^ . 
O X d v="0) , cliiidren.^^ould note; that eapjix time you 
cover one more row the product decreases by 6* This 
makesV it possible to write 0 X -.o = O. In addition, - 
•children can be asloed to make othei^ aorrays including 
an. .array wigLch. has zearo rovs» and a rtumber of eleiDtents- 
in.j^he row. The attenrplb io shpw such an array 
makes »it cleat* that there can be nb elements in 
such an array or that if zero is a' factor, the prodt^ 
is. zero# 

- * ■ " ■ ■ . • 

"Do .ttie ^ame 'thing, covering the columns of the array 'one - 

at a. -tiHie^and vrj."birig the eguations ' i . 

v-_ . ; . u se 5 = 20, etc. * ■ . . • \ 

I^ilts bookj i^eeg 218-220: 




These pages are concerned with basic imaltipli^ation facts^ 
Perhaps* th^' mullsiplication table should be completed' 
as a class exercise if children ^eem abke- to ^o it at 
this time, • " ■ ^ ' . '. 



A Multiplication Table , . . 

, Write the product for each pa if^f factors, for example, 2x6 = 12, 
and 6x2^ 12. ' '-"^ 

r * - ' \ 



X 


0 


1 


2' 


3 


4 


1 

5 


6 


7 • 


"a 


■ ■ 

9 


0 


0 


0 


^. 






^ - 


C 




O' 


■ O 


1 


0 




2 










7 




9 


2 


0 


X 








/o 




1^ 


/& 


-//' 


3 


0 


3' 












XI 




-27 


4 


















32 




5 


0 




/o 


/J" 








3S- 






6 


0 




12 










iz 






7 


0 


7 




-2/ 












^3 


8 


0 








32 




y# 






72 


9 


0 




/? 


27- 


3C 








7-2 


PI 



Zero or One as a Factor 
Write the products, 



5x0 



0 



0x0 = 



s 



0 X 64i = 0 



0 X n = 



7 



vl X 9 = 



9x1 = 



1 X 89 = g ^ 



13 



i. 2^ X 0 



= 0 



1 



n X 1 = 



.Hoy^WoLrld you complete these equations ? 



X p - 2 

■/ _j =7 

If zero is a factor, what is the prodtitt? 0_ 




Ox 



If one is a factor, what Is the product? ^^ag^ 
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other Factors 
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1. St^rtat 0 and-countto 18 by 2's. ^ 



What row in your chart looks like yourr-answer to question 1? 



Z 



What cotumn? 



Start at 0 and count to 18 by I's; 



Wha| row in your chart looks like your answer to question 3? 
3 ' What column? >3 ~ 



Start 
0 



at , 0 and count to 18 by 4's. 



What 



irQW ~m>your chart looks like your answer to question 5? 



What co4umn? 



4 



How c<in you tell just by-looking a^a product that it has 5 as a 



factor| "j^/2^ a[^ ^ ^ 



Why IS there a row and a column that look like counting from 0 to 
How many jn'oducts appear in your chart^nly once? \ 



Why? /^.^...c^e^^.^:^ 
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Addi"bionaJL prac"bice: - 

"Drill Douglimi"bs" -may be used "to advan"bage for addi"bional 
^prac"bice in adding, s'u'b-trac^bing, and multiplying jDO"bh 
for -the basic fac-bs and for encouraging men"ba3^ compu- 
-bation later (35 ■»'"5^ ^9-6^ e-bc;. ) 

For each child in -blie class ^ prepare a Doughnu"b. Cut 
from cardboard, "tagboard, or, o"bher heavy stock. (Circle 
is inches in d^ame-ter, center hole is Iv . inch in 

diame-ber, ) On one side u^e red felt, pen for the, 
minie'rsG.&^ on "bhe o"bhei: a. blue fel"t Jen. 





Give each child a Doughnu-b" and a sheel: of newsprin-b, 
9 X 12. Tell children' to fold paper in half (to yield 
^wo seci;ions on. each side of .paper, each 9x6). 
Hav^ Doughnu-b placed on paper so "bhat- zero is ai: t.he 
top and, there is -room on each sec-bion of paper -bo TOri-be 
n-Limerals' around -bhe edge of -bhe Doughnut • Tell children . 
-bo hold Doughnu-b ~s-b411, not to trace around i-b, but -bo 
wri-be on paper -bhrough the hole in -bhe middle "5 X*". 
Beyond" the circximf erence of -bhe Douglinut;, on the.ne^print 
t^hey should wri-be product^s ot 5 and -bhe numbers 
indica-bed on -bhe sections of -bhe Doughnu-b. 

,Next move DoughiJU-b -bo another sec-bion^ of- -bhe paper. 
Give the operat;ion sign and the number -bo be vri-b-ben: 
X, >7 X,, e-^. Children again wr^ijbe answers around 
*the^ Dooighnu-b on -bhe' paper. This ^is repeateet :when -bhe 
paper is -burned over. 
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'When all foiir sections of paper are finished,, kO 
problems have been done if blue -side is used^ 2^4- if 
red side is used. The teacher can make a key, and since 
only the center -.entry and the answers appear for each 
section, checking pape^^ is easy. Eventually all tha-^ ±^ 
needed in the way of preparation for practice is the 
following on the chalkboard: • " 





1 


.1 


7+ 


" Red 


Side 




. Blue Side 



The Doughnut can also be used for division-, but- in this 
case the children should.be told to put a big X opposite 
zero since you can't divide by zero. 
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IV-4. Prime Numbers 



Objective : To presen"b the miil'biplication ra<^s in a . 
new and important setting • 

\ ' ■ 

Vocabulary : Multiple^ product^ prime nximber. 

Backgrotind : - ' - 

A number greater than one is called prime if it is 
a multiple onj-y* of itseir and one« The Tirst Tew 
xjrime nximbers are: ' • . ' 

2, 3, 5^--7, 11;. 13, I7;r . . . ^ ^ 

The pattern they form within the set of whole numbers i's 
'^strangely irregular. Many questions about them "remain 

unanswered to this da^ They are nonetheless fundamental 
. in the structure of the member system: every -whole 

number greater than one is either a prime number or 

a unique product of prime numbers. 

i 

Much o^ ^he 'individual^ -^character of a nxmber is 
dexermined^ by its composition as a product of primes* 
Twelve, for exahrple^ is famous as a highly divisible 
number- This is a result of its being composed of three 
small prime factors: 12 = 2x2x3« Thirteen,, by 
contrast, is notorious for its indivisibility. Prime 
numbers have always seemed mysterious. Most of the 
small ones, notably 3, 7, and 13, are prominent 

in superstitions and fairy, tales. A ,f eeling for the 
individual character, of numbers should be helpful in 
learning the usultiplication facts- Later on, prime 
factors wiUL be used- in connection with division and 
names ^fbr a 'rational number* . " . 

Suj;^g2:ested Procedure : 

Ask a child to try to make an array wi^ 23 objects • 
Conv^jar6e the class that the only array possible is a 
.Srx 23 (or 23 X l) * array. E^cplain that 23 is' 
called a prime number because of this ^ properly. Let 
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them "-test a few other numbers. Pupil pages 
. lead the chiid to test the first twenty irutubers sysxem-- 
atically. You may wish to go farther than this in 
clas^*-^^-. discuss ion Pupil pages 223^225 present 
an alternative method of genersbting the pri^e numbers* 
In a classroom discussion let the ^children' count tho,-*--^ 
cjifferent arrays rliat can be made with a given number 
|of objects.^ Lead them to see how the number of 'arrays* 
i^ related to the n^umber of "orime f actoTrs . * 



^ Pupil's "book, l a^'c-r :. 26^229. (Optional) These pages lead 
more able cui;ils -^o ^^^scover some interesting charaoteristi 
\of triangle nuir.be. ■ and square numbers 

■"^ Pupil's book, pa^es 230-23^. (Optional) More able pu-oils 
may explore some relationships between mul^ti-Dlication and 
addition. 



V- 



r 
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Fnme Numbers and Products of Primes 

, Suppose ypU'want to arrange a set of objects in an array. You can alyvays 
rnapie-en array with just .one row like this:\ ' - 

. x* " ^ ^ 0 0 0 0 0 0 0 0 0 

or just one object in each row like this: 

^0 - 
0 

' - ■ . 0 . . . 

■ ^0 ■ . 



s 



But can yoii always make'an array with more than one row and more than 

:ts 

\ 



object in each row?, Let's see. Can you do it with 12 objects? ^^e^. 



It you can, draw the array here: . ■ ' 

Can you do it with 9 bbjects ? Zr^^. If , you can, draw the array here: 
Can you doft with 11 objects ? "Ttc. If youxan, draw the array here: 
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Now try it for all the numbers listed below. For each number try to make an 
arrsy with Tftore than one row and more than one object ia each rovf If you 
can do it, draw the array: If you can'ttlo it, put an X in the blank by the 
number. - 5 



X 



11 _A 



3 / 



12 



13 A 



14 



15' 



16 , 




17 A-^i 



IS 



19 A 



20 



3yo 



The numbers you have marked" with X are called prime numbers. As you 
go higher, the prime numbers get scaRgBr, but no matter how high you go 
there-are always more prime numbers farther on. The set of. prime numbe 
forms a mysterious and irregular-looking pattern.- 

These numbers are called multiples of 2: 

2, 4, 6, 8, 10, 12, ... 

These numbers^re called multiples of 3: 

' 3, 6, 9, 12, 15, 18, 21, 

Write here the first ten multiples of 5: 

What special name do we have for the multiples of 2? ^^^..^t../..^^ . 

Every number is a multiple of 1, and every number is a multiple of itselt. 

In the list below put a 1 next to every multiple of f, -put a 2-pext td ever 
multiple of 2, put a 3 next to every multiple of 3, and so forth as far as 
you can go. * . 

2 



6 
7 



/ 


z 






/ 








/ , 








/ 








/ 








-J- 


7 ^ 






/ 










9 / ^ - 17 / 7^7 



18 _^ _^ Ol- ^ . 20 / 2, V jz<^ 

• • • 

^ (The three dots after 21 show that you could go on andon. ) 
How many numbers is 8 - jitiple of? ^ 

What is the smallest numt^: .*iat Is a multiple of six numbers? I CL 
What is the smallest number that is a multiple of exactly five 
^numbers? . /U 

Write Prime next to each n^mb^r that is a multiple of no number 
except itself and 1. Does this check with the prime numbers you 
found using arrays? 7j^^ If not, go back and check your work. 

Do you remember what product ijieans? i/Vhat is the product of 
2 and 5? • . 

Every whole number greater than 1 Ps either a prime number or can - 
be written as a product of prime numbers. Write each of the following 
numbers as^^roduct of prime numbers. Be careful to use only 
prime numbers. Some of them are dor^e for you. 
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2 prime 12 = 2 X-ZA 3 , 22 k 2 X'll - 

3 prime 13 prime 23 prime 

4 '2x2 • 14 ^ Z X 7 24 -ZKix2 K 3 
5' prime , 13 ^JAS". 25 - .5~^^ 

6 = 2x3 16 r ^A2/2 A2. .26 ^ 2. K / 3 

7 prime 17 prime ^ 27 = 3 X - 

8 =2x2x2 ,18 - J2 A 3A 3 28 -^x^X 7 
9 -3X3 . 19 prime 29 prime 

10 - :2 X ^i' 20 ^ ZAZAS - 3^ SAS ^ 

11 prime 21 - 3 A 7 31 prime 



Is this equation correct? 



1^ 



2 -x 3 X 5 = 30 




How many numbers is 30 a multiple oM _S_ L/^"^/^ 

How many different arrays could you make with 30 objects? CM. 
How many different arrays could you make with 100 objects? 

X A 

. /^^ - A -2 X jST?^ ^ ^ 
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★-Square andJTriangular Arrays.' , C i^ 



1., 3^ 3 is sometimes called the "square of 3.". Can you think-why? 
It can be represen^ted by a square array. , 
Write the squares oT the first six'numberi and draw an array for each 
one. . > 

1 X 1 
2x2 
3 X ? 

4x4 
.5x5 
6 X 6 





A XXA 
XXX A < 



JIC X X XX 
X X XX 

XXX XX 




xxxxxx 
;c,Xxxxx 

XP^^XXXX 
X XXXv<X 
XX-XXa^X 



Now do these additions: 

1= 7 

1 + 3= - 



1 + 3 + 5 = _2_ 



1 + 3 + 5 + 7 = 

1 + 3 + 54 7 + 9= 23^ 

t 

1 + 3 + 5'+ 7 + 9 + 11 = 



3.' Compare the answers you got in problems 1 and 2. 
- notice? ^.-^-C^ a^^i^ 



What do you 
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"4. Here is a dot, ^ ^ ^ V. * 



. Make a 2x2 array by p^utting in more dots.. Hdw many more dots did. 
* you have to put in? 3 \. . .^ . . \ 

Now make itlnto a 3 >c3 array. How many mare dots dld^ you need? 
Now'make it^intp a 4x4 array. How many^more dots did you need? 7 
make it into a 5 x 5 array. How many more dots did you need? ' 9 
, Now make it into a 6x6 array. How many mtJre dots did you need?. - 1 j 

■ * ♦ - - ' ^ . / 

5. Now look back at problems 1 and 2, Can you explairr,*using%bat you 
found oulMn problem 4, why you* got the same ansvyers to both 
problems 1 and 2? .^^.^^ 




6. The numbers 1, 4, 9, 16, 25, 36, ...etc., are called the square - 
numbers . They are the numbers things in scjUare arrays, there is 
. jirjpftier set of numbers called the triangle numbers. These are the 
V numbers of things in triangular arrays* Here are the'first few . 
triangle numbers with their arrays: 



227 

39 



' 0 
0 0 



---5.- 



• s '- 



395 



V. • 



7. Do these additions: 
1= . / 



1 + 2 = 



1 + 2 + 3= & 



1 + 2+3 + 4= /O 



0 

0 0 

!o q 0 



OS 

6 b 

0 0 0 
0 0 0 0 



L+ 2 + 3 + 4 + 5 = /S" 
1+2+3+4+5+6^ Zl 



^ 6' 



10 



^ 



Did you get the triangle numbers? ^'^£^ 
Explain ^\\^. ^7JL,^ A,Ui^ 



> ■ 
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8. Here are the first few triangle numbers: 
1, 3, 6, 10, 15, 21, '28,".. 
Let's add them in pairs. 

i • . l + 3 = _j^ 

^ 3+6=_2_ 
■6 + 10 = 

- ' . 10 + 15= :zs' 



15^21=_^ * - 

• 21 + 28 = ¥9 ' * 

What numbers did you get? ^y£^^je^ MMJ^at^ ^^"^ you explain why? 

>g^^g^^ > a^.t^^.^^ .<£Z^^*c^^ 




Hint: Try to fit two triangular arrays together. 



Multiplying and Adding „ 

'y ' ' ■ ■ > ■ - ■ ■. ' 

L ' ->! ere are two. sets of numbers: • ' . 

• Set A: 2, 3, 5 k 

• Write down "all the pairs of numbers you cap make taking the first 
number from Set A and the second from Set B. 



We can showthe^set of number pairs you have just written by means 

of an array: , r 

- - . Set B - 



Set A 




Each dot in the array stands foV one of the possible number pairs. 
Compare your list of pairs with the array. Do they check? <^^jed^ 



40i 




398 



4 



Multiply each pair of numbers in your list and put the product into this 
array. The procluct of 6 and 3 tias,been putJn for you to show you 
where it goes. - y - ' . ' ^ 

Set B - ' 

, 4 ' 6 . ' - 



Set A 



2 
3 
5 







' /z 


18/ 


2 0 





3. Add up the six numbers inside the array and put their sum in this^x: 



We will come back to this number. 
Find the sum{of the numbers in^Set A:. 
And in .Set B: - 



2 + 3 + 5 =^ 

4 + 6 = /z^ ■ 



5. Multiply^theseiwo'sums together and put the producf in this box: 



Now look at the numbers you have in the two boxes (problems 3 and 5). 
Are they the samq? If they ar,e not, go back and check youf work. The 
two numbers should be the same. To see why; look at this array. 



4 
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^ow mtfny^Jots are there in each of the rectangular:. pie<;es'qif the arr^y? 
' 9\ iXj t^^, 3p ■ \ ' ' 

— - /• r ■ 

Hpw many dots are there in the whole array? 

Now explain why you oQt the sgme number in prgblems 3 an($ 5, 



^the numbers in |et A with those 



I Rlj rn this frray with thTpPi 
in Set B. 0 




Set A 







s^t 


i 




1 


4 


1 


2 








A 5 




20 




I'' 3 









What IS the sum of th# number? in^Methe array? 



Cpiild.you have found this ogt wjthQgt actually filling in th§ 
array? , !^ jyn^^,^^ / ±H: tS^o^lx 



What is 13?^ 13? /^^ 



; ■ 



Here % ^ way to find ?^ 11 using wh^t we have learned, Fiil" in thi$ 
array .with the producfe, as feefpre; 

, . ' . 10 . 3 

10 ' ' 
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what is the sLrm of the'numtiers you put "in the array? f 
Is this sum-equal to 13 x, l3? ^Zig^ 




9. Use arrays to find these products: 
• V:> 11x11= ix-:! 



12 X 12 = / ^ V 



i4x 14= / 



X 4 



10. When -we write 



15 X 15 = XXS" ■ >^ 



(2 + 3) X (4 + 51 = 



we mean that you must first do thea|yitons inside the parentheses to 
get ' 

5 x Q -^ 

and then da the multiplication Jo get 45. 
When .we write : - 

■ , (2 X 3) + (4x5) 
we mean that youjnu^t first do the multiplications inside the 
parentheses to get- 

6 + 20 

and then do the addition to'get 26. , - 

- . / - f . 

Always do what is inside the parentheses first 
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Is ^is equation correct? Do the arithmetic to find.out 

, M2 + 3) x' (2, + 5) = (2 X 2) Mz x 5) + (3 x 2) f (3 x 5) 

Can you make a product array to, go with this equation? 
Explain what the equation §ays about the array. 



2 



m 



4J, 
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